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ENVIRONMENTAL FACTORS IN RELATION 




This bibliography is an assembly of some of the papers in 
botanical literature which make reference to the influence of those 
environmental factors which are, in particular instances, either 
directly or indirectly harmful to plants. These factors may act 
directly on the plant, as in the freezing, desiccation, scalding, or 
poisoning of its tissue, or they may affect a host indirectly by exert-
ing an influence on some host-parasite relation. In other instances, 
the f~ctor involved may act only on a pathogen without reference to 
a host. The environmental factors considered are listed in the 
index to the second section of this paper, and the scope of the dis-
eases, injuries, and abnormalities dealt with is indicated in the 
third section. 
Many of the somewhat secondary possibilities of this sort of 
bibliography have been neglected; others have been considered in 
some detail. The incompleteness of the whole is appreciated by the 
author, but the addition of further citations in any number would 
involve a disproportionate effort. The papers listed have not been 
appraised in any way but have been included simply on the basis of 
some reference to the subject here considered. No reference has 
been made to the copies of the Plant Disease Reporter. 
The author index is arranged alphabetically by senior author-
ship. In those instances where a given author is referred to more 
than once the arrangement is chronological. When an author is 
listed two or more times for one year, bulletins and annual reports 
are given precedence over paged articles in periodicals, and the 
latter are arranged according to the size of the page numbers. 
Joint authorship is given a secondary position, and such citations 
are arranged alphabetically as well as chronologically. Each cita-
tion is given a number and is referred to in the environmental and 
host-disease-injury indexes by this number. In cases where author-
ship is indefinite, as in many of the Annual Reports from Experi-
ment Stations, the items are indexed under the term "anonymous" 
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and there arranged chronologically according to the geographical 
location concerned. Plate and figure numbers have been omitted 
from citations for the sake of brevity; likewise, names of publishers 
for books. Also, the authorities for botanical names have been 
omitted from the indexes, and these names have not been put in 
italics where they occur in titles. 
The two cross indexes provided serve, first, to group the items 
given in the author list according to subject and, second, to provide 
a form of annotation of the individual articles. In these indexes, 
as indicated above, only the number referring to a given citation in 
the author list is given. The index to the second section lists the 
environmental factors considered. These were listed and the items 
assembled under each heading after the papers appearing in the 
author list had been abstracted. In this way divisions and sub-
divisions, as they were necessary, were provided for the factors to 
be considered. If an article refers only to the influence of one 
environmental factor on a single disease of a single host, as, for 
instance, the cardinal temperatures for the infection of cabbage by 
Fusarium conglutinans, a consideration of both cross indexes would 
provide a brief abstract of that article. However, if an article 
treats a subject in a general way, having a title somewhat as fol-
lows, "The influence of the environment on plant disease", this 
annotating function is of little use. 
Items listed as "general" under the various headings are simi-
lar to the one last mentioned above, in which the reference to the 
factor considered is so general that they cannot be more specifically 
placed. This is true of the division "Environment". "Climate, 
regional" refers chiefly to the geographical delimitations of disease 
incidence. The division "Weather" includes many references of a 
very general nature, but some of these are listed under more specific 
sub-divisions. Moisture and temperature of air and soil exert a 
multitudinous array of effects on plant disease, many of which are 
definitely mentioned by authors and are so indexed. Also, these 
factors have been extensively studied by many in'Vestigators in 
their influences on fungi without reference to a host plant. "Host 
characteristics" assume importance in the host-disease relation. 
"Nutritional" factors may be either direct or indirect in their effect 
on disease. Both excesses and deficiencies of a number of elements 
and compounds are listed. The divisions "Time Factor", "Toxins", 
and "Chemotropic Responses" were included to provide ·a place for 
the listing of the articles making reference to these subjects, which 
could not be otherwise indexed, and the lists as given do not afford 
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a complete assembly of the literature available on these three sub-
jects. The headings of the remaining divisions are self-explana-
tory. 
In the host-disease-injury index the common names of the 
hosts are arranged alphabetically, and, under each of these hosts, 
their respective diseases and types of injury are grouped in the 
same manner. Names of pathogenic forms or any general terms 
are inserted in alphabetical order in the list of host names with 
equal ranking. In an additional list the scientific names of the 
hosts included in the above index are arranged alphabetically for 
the convenience of those not acquainted with the common names. 
Bulletin 1366, 1926, of the U. S. Department of Agriculture, entitled 
"A check list of diseases of economic plants in the United States", 
has been used as the authority on nomenclature whenever possible. 
Exceptions to this are those instances in which the name, either of 
host or disease, is not included in the bulletin or could not, with the 
information at hand, be identified with any one that is included. In 
some instances l'elated items are grouped under common headings 
only for convenience in indexing. The abbreviation "sp." as used in 
this bibliography after a generic name indicates indefiniteness as 
concerns the specific name. The form "spp." is used in much the 
same manner but indicates that a number of specific names are 
included under the genus concerned. Of these forms, any or all 
may be definitely or indefinitely known but not separately list~d. 
The author wishes to acknowledge his indebtedness to those 
members of the library staffs of the Ohio Agricultural Experiment 
Station, the U. S. Department of Agriculture, and the Ohio State 
University who so kindly gave their time in assisting in the identifi-
cation and correction of many of the citations appearing in this 
bibliography. 
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Faulty or malnutrition (excesses and deficiencies in general) 
Deficiencies (compounds in deficient quantity for normal host 

















D. Excesses (compounds which are in excess for best host develop-
ment or which brought about a lessening of disease resistance) 
1. Alkali 9. Magnesium 
2. Aluminum 10. Manganese 
3. Ammonium sulfate 11. Nitrogen 
4. Arsenic 12. Organic matter 
5. Boron 13. Phosphorus 
6. Calcium 14. Potash 
7. Copper 15. Sodium chloride 
8. Iron 16. Zinc 
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XV. OXYGEN 
A. General 
B. Air-Influence on: 
1. Physiological processes, etc. 
2. Spore germination and mycelial growth 
C. Soil 
XVI. RAIN-Influence on: 
A. Spore production and distribution 
B. Infection 
C. Disease incidence 
D. Physiological and mechanical effects 
E. Spray injury 
XVII. SOIL-Influence on: 
A. Fungous diseases 
1. Condition, physical 
2. Type, texture, etc. 
B. Physiological activities 
1. Condition, physical 
2. Type, texture, etc. 
XVIII. SMOKE, VAPOR, DUST 
A. General (Including dust and soot injuries) 
B. Air (Fume, gas, smoke, and vapor injuries) 
C. Soil (Gas and waste injuries) 
XIX. TEMPERATURE RELATIONS 
A. Air 
B. Soil 
1. General effects 
2. Favoring disease, general 
3. High (above average), favoring infection and disease 
4. Low (below average), favoring infection and disease 
5. Cardinal temperatures for: 
a. Spore formation 
b. Spore germination 
c. Vegetative growth 
d. Infection 
e. Disease development 
6. Lethal temperatures for spores, mycelium, viruses, etc. 
7. Storage temperatures and disease or injury 
1. General effects 
2. High (above average), favoring infection and disease 
3. Low (below average), favoring infection and disease 
4. Cardinal temperatures for infection and disease 
development 
C. Frost and low temperature injury 
D. Winter injury 
XX. TIME FACTOR 
(Viability, infectiveness, etc., of spores) 
XXI. TOXINS AND CHEMOTROPIC RESPONSE 
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XXII. VENTILATION 
A. Air drainage, etc. 
B. Greenhouse and plant bed 
C. Storages 
XXIII. WEATHER FACTORS 
General 
XXIV. WIND, as an agent of: 
A. Disease spread 
B. Drying and cooling 
C. Mechanical effect 
I. ALTITUDE 
II. CARBON DIOXIDE 
III. CLIMATE 
Regional 
7, 652, 653, 654, 708, 809, 978, 1050, 1213, 1253, 1706, 
1727, 1872, 1989, 1990, 2248, 2283, 2329, 2399, 2654, 2661, 
2777, 2899, 3134, 3158, 3330, 3331, 3512, 3514. 
41, 192, 224, 371, 375, 376, 379, 880, 403, 426, 473, 477, 
478, 504, 637, 716, 766, 943, 966, 967, 1014, 1045, 1095, 
1204, 1481, 1484, 1514, 1517, 1545, 1753, 1783, 1871, 1960, 
1964, 2015, 2016, 2270, 2371, 2372, 2373, 2528, 2646, 2751, 
2965, 2976, 3164. 
47, 48, 55, 87, 150, 202, 263, 267, 283, 303, 311, 389, 427, 
443, 445, 485, 506, 507, 514, 596, 597, 606, 608, 651, 656, 
659, 708, 725, 815, 842, 844, 845, 848, 855, 879, 883, 900, 
951, 983, 984, 987, 991, 1016, 1050, 1063, 1075, 1088, 1089, 
1090, 1144, 1163, 1165, 1180, 1185, 1194, 1206, 1253, 1348, 
1413, 1456, 1522, 1564, 1569, 1669, 1680, 1683, 1692, 1699, 
1700, 1701, 1706, 1709, 1727, 1769, 1841, 1872, 1881, 1924, 
1925, 1935, 1955, 2088, 2115, 2181, 2187, 2195, 2229, 2233, 
2236, 2248, 2303, 2305a, 2376, 2380, 2395, 2396, 2899, 2429, 
2468, 2469, 2476, 2479, 2512, 2533, 2536, 2550, 2552, 2575, 
2576, 2583, 2586, 2594, 2603, 2612, 2613, 2668, 2678, 2689, 
2726, 2729, 2774a, 2827, 2857, 2873, 2899, 2916, 2919, 2945. 
2946, 2960, 2973, 3042, 3089, 3124, 3127, 3134, 3136, 3200, 
3259, 3267, 3293, 3295, 3314, 3360, 3382, 3414, 3424, 3425, 
3430, 3431, 3434, 3435, 3464, 3539, 3636, 3669, 3687. 
IV. CONTROL PRACTICES-Injury from: 
A. General treatments 
126, 190, 586, 625, 730, 903, 1047, 1371, 1428, 1735, 1979, 
2222, 2750, 3187, 327&, 3340, 3564. 
B. Arsenic-containing compounds 
73, 147, 148, 215, 586, 730, 791, 828, 830, 862, 901, 902, 
971, 972, 1061, 1136, 1147, 1201, 1244, 1326, 1327, 1862, 
1364, 1368, 1432, 1506, 1669, 1712, 1731, 1750, 1758, 2444, 
2455, 2733, 2756, 2823, 3011, 3228, 3229, 3231, 3232, 3309, 
3454, 3455, 3644, 3664. 
C. Copper-containing compounds 
41, 74, 141, 142, 143, 193, 291, 292, 369, 455, 559, 586, 677, 
707, 791, 811, 827, 831, 886, 902, 905, 906, 941, 1204, 1388. 
1525, 1911, 1939, 2079, 2307, 2416, 2532, 2628, 2624, 2657, 
2658, 2857, 3062, 314.9, 3217, 3441, 3490, 3557, 3663, 3666. 
D. Oil-containing compounds 
74, 359, 363, 441, 739, 740, 873, 968, 1137, 1743, 1780, 
1781, 3406, 3626, 3627, 3667. 
E. Sulphur-containing compounds 
291, 463, 586, 707, 827, 829, 882, 886, 941, 1012, 1137, 
1525, 1529, 1911, 2049, 2079, 2296, 2297, 2658, 2800, 2917, 
2974, 3112, 8151, 3407, 3441, 3648, 3666. 
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F. Fumigation compounds 
V. Dl!)W and FOG 
457, 1207, 1248, 1274, 1782, 1977. 
42, 108, 281, 284, 368, 431, 508, 514, 544, 579, 580, 581, 
671, 709, 711, 783, 876, 881, 883, 884, 939, 983, 984, 991. 
1005, 1028, 1117, 1380, 1415, 1423, 1600, 1779, 1848, 1885, 
2140, 2148, 2262, 2387, 2388, 2473, 2512, 2606, 2618, 2634, 
2642, 2661, 2745, 2774, 2776, 2899, 2919, 2973, 2989, 3011, 
3012, 3028, 3041, 3042, 3044, 3105, 3130, 3159, 3186, 3371, 
3405, 3442, 3475, 3511, 3542, 3619, 3644. 
VI. ELECTRICAL PHENOl\IENA 




277, 681, 1316, 1677, 1693, 1694, 1695, 1711, 1713, 1980, 
2250, 2265, 2298, 2325, 2529, 2609, 2625, 2638, 2683, 2912, 
2921, 2952, 2953, 2954, 3075, 3098, 3117a, 3132, 3141, 
3165, 3169, 3177, 3182, 3257, 3418, 3427. 
184, 249, 288, 387, 389, 544, 545, 550, 608, 694, 741, 804, 
809, 813, 814, 937, 939, 940, 963, 974, 979, 1178, 1203, 
1241, 1315, 1372, 1433, 1436, 1524, 1609, 1680, 1681, 1813, 
1833, 1963, 1989, 1999, 2129, 2198, 2261, 2265, 2395, 2397, 
2398, 2412, 2441, 2468, 2470, 2475, 2486, 2544, 2549, 2604, 
2643, 2704, 2960, 2978, 3028, 3127, 3387, 3411, 3460, 3462, 
3537, 3681, 3687. 
Site, blope, position, etc. 
IX. HAIL, ICE, and SNOW 
X. HOST CHARACTERISTICS 
7, 47, 155, 189, 258, 265, 384, 468, 674, 1734, 881, 897, 
1050, 1213, 1261, 13313, 1337, 1415, 1417, 1471, 1564, 1680, 
1727, 1995, 2144, 2149, 2198, 2283, 2380, 2399, 2489, 2512, 
2642, 2658, 2899, 3094, 3100, 3167, 3180, 3186, 3211, 3239, 
3346, 3399, 3443, 3485, 3512, 3613, 3616, 3686. 
92, 210, 257, 465, 519, 770, 816, 998, 1048, 1323, 1370, 
1487, 1505, 1723, 1914, 1984, 2062, 2265, 2280, 2325, 2493, 
2509, 2537, 2620, 2683, 2756, 2859, 2872, 2874, 2923, 2955, 
3101, 3120, 3153, 3156, 3198, 3403, 3414, 3501. 
.A. Chemical and inherent peculiarities 
B. Growth stage 
2, 135, 184a, 229, 261, 386, 554, 605, 606, 633, 762, 763, 
815, 838, 920, 979, 1023, 1025, 1052, 1053, 1146, 1197, 
1357, 1413, 1451, 1687, 1690, 1752, 1768, 2005, 2042, 2061, 
2181, 2220, 2246, 2295, 2429, 2436, 2437, 2439, 2441, 2472. 
257~ 264~ 308~ 306~ 320~ 3202, 3301, 334~ 338~ 339~ 
3432, 3460, 3463, 3472, 3599, 3675, 3682. 
Age, maturity, rate, ete. 
7, 79, 167, 177, 189, 219, 249, 260, 265, 308, 317, 369, 381, 
385, 407, 444, 454, 463, 479, 492, 507, 508, 521, 628, 636, 
702, 747, 759, 762, 794, 804, 805, 806, 879, 880, 885, 929. 
985, 987, 988, 990, 1009, 1018, 1089, 1118, 1165, 1168, 
1180, 1197, 1214, 1299, 1312, 1317, 1355, 1379, 1412, 1432, 
1436, 1524, 1530, 1569, 1584, 1603, 1631, 1669, 1670, 1680, 
1687, 1701, 1709, 1727, 1728, 1767, 1770, 1816, 1825, 1840, 
1853, 1906, 1945, 1974, 2087, 2093, 2123, 2128, 2134, 2158, 
2161, 2171, 2198, 2232, 2250, 2274, 2292, 2299, 2305, 2373, 
2377, 2397, 2399, 2401, 2436, 2440, 2470, 2473, 2500, 2503, 
2510, 2512,"'2529, 2535, 2549, 2552, 2559, 2576, 2602, 2639, 
2642, 2660, 2677, 2689, 2707, 2712, 2717, 2719, 2730, 2734, 
2749, 2754, 2770, 2774a, 2776, 2811, 2820, 2828, 2846, 2849, 
2855, 2897, 2900, 2909, 2928, 2966, 2976, 2978, 3010, 3053, 
8054, 3088, 3104, 3110, 3127, 3184., 3149, 3167, 3178, 3179, 
3180, 8185, 3202, 3258, 8270, 3280, 8295, 3299, 3301, 3337, 
3352, 3364, 8391, 3395, 3409, 8425, 8480, 3481, 3487, 344.3, 
8464, 3479, 3485, 3509, 8514, 3532, 3575, 3611, 3620, 3682. 
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c. Vigorou& host grov. th favoring disease 
107, 108, 184, 203, 282, 365, 446, 488, 511, 520, 565, 589, 
617, 676, 813, 870, 918, 935, 939, 973, 1034, 1035, 1041, 
1154, 1164, 1184, 1195, 1210, 1215, 1257, 142.1, 1582, 1592, 
1597, 1636, 1675, 1676, 1773, 1835, 2005, 2050, 2087, 2240, 
2333, 2367, 2439, 2457, 2464, 2168, 2470, 2473, 2474, 2475, 
2510, 2572, 2589, 2637, 2641, 2646, 2673, 2686, 2707, 2712, 
2718, 2719, 2748, 2763, 2765, 2788, 2812, 2966, 3092, 3093, 
3104, 3106, 3107, 3189, 3239, 3289, 3316, 3343, 3380, 3443, 
3460, 3466, 3631, 3643. 
D. Weak host growth favoring disease 
82, 84, 90, 105, 119, 124, 125, 139, 166, 257, 288, 298, 445, 
450, 527, 537, 579, 707, 711, 739, 757, 800, 853, 859, 870, 
897, 930, 935, 937, 938, 940, 965, 1032, 1033, 1063, 1111, 
1112, 1123, 1190, 1 191, 1213, 1244, 1249, 1351, 1392, 1434, 
1515, 1516, 1686, 1757, 1854, 1875, 1932, 2023, 2145, 2236, 
2258, 2370, 2378, 2396, 2403, 2408, 2458, 2601, 2602, 2656, 
2659, 2712, 2728, 2744, 2745, 2766, 2771, 2810, 2813, 2984, 
3008, 3045, 3071, 3089, :3158, 3180, 3212, 3213, 3305, 3343, 
3467, 3468, 34&4, 3526, 3611. 
XI. HYDROGEN-ION RELATIONS 
A. General 
8, 98, 229, 343, 344, 516, 554, 598, 813, 841, 859, 934, 970, 
1254, 1362, 1776, 1803, 1814, 1897, 1898, 1973, 2119, 2139, 
2467, 2492, 2555, 2665, 2790, 2825, 2971, 2995, 3144, 3254, 
B. Regulating disease 
1. Acid soil reaction favoring disease 
50, 51, 99, 102, 117, 222, 320, 432, 503, 551, 561, 562, 576, 
603, 611, 616, 635, 689, 773, 912, 934, 1020, 1023, 1038, 
110.5, 1181, 1193, 1271, 1288, 1344, 1408, 1477, 1606, 1625, 
1626, 1653, 1772, 1819, 1880, 1901, 191a, 1919, 2034, 2058, 
2117, 2118, 2124, 2204, 2295, 2301, 2314, 2355, 2364, 2370. 
2483, 2593, 2642, 2724, 2790, 2860, 2862, 2904, 2914, 2972, 
3238, 3254, 3274, 3344, 3348, 3364, 3376, 3417, 3467, 3495, 
3528, 3587 
2. Alkaline soil r~• ction favoring disease 
72, 279, 347, 486, 562, 610, 627, 640, 668, 792, 800, 859, 
890, 914, 915, 917,1051,1104,1106,1119,1131,1258,1324, 
1416, 1453, 1533, 1621, 1651, 1691, 1763, 1765, 1821, 2052, 
2053, 2054, 2056, 2081, 2082, 2197, 2261, 2417, 2439, 2561, 
2642, 2780, 2R21, 2827, 2850, 2852, 2907, 2971, 2982, 2983, 
3191, 3218, 3254, 3416, 3547, 3548, 3549, 3557, 3607. 
3. Cardinal soil reaetions for disease development 
56, 59, 77, 102, 117, 392, 688, 793, 915, 916, 917, 1051' 
1056, 1104, 1106, 1131, 1112, 1243, 1490, 1492, 15~4, 1650, 
1651, 1712a, 1918, 20H, 2044,2046,2047, 2057,2175,2190, 
2314, 2414, 2542, 2724, 2827, 2972, 2977, 29RO, :3248, 3252, 
3235, 3416, 3516, :3519, 3528, 3529, 3650, 3689. 
C. Regulating growth 
1. Cardinal rea( tion of mNlium for growth of fungi 
4, 16, 61, 99, 1R5, 214, 229, 333, 343, 344, 397, 400, 401, 410, 
411, 414, 41::;, 417, 470, 523, 547, 638, 646, 714, 735, 774, 
779, 818, S39, 840, 863, 866, 867, 912, 995, 996, 997, 1073, 
1076, 1077, 1166, 1184, 1243, 1386, 1401, 1421, 1442, 1489, 
1491, 1492, 1550, 1576, 1589, 1602, 1645, 1748, 1779, 1789, 
1805, 1807, 1841, 1867, 1884, 1!'187, 1889, 1909, 1911a, 1912, 
1915, 1917, 1960, 1961, 1981, 1998, 2006, 2027, 2047, 2058, 
2069, 2070, 2071, 2108, 2109, 2110, 2154, 2178, 2210, 2211, 
2213, 2216, 2236, 2268, 2316, 2320, 2321, 2345, 2846, 2347, 
2348, 2351, 2352, 2376, 2463, 2514, 2525, 2528, 2538, 2542, 
2545, 2546, 2587, 2640, 2672, 2707, 2762, 2798, 2799, 2833, 
2850, 2852, 2914, 2915, 2931, 2972, 2979, 2980, 3013, 3032, 
3114, 3122, 3197, 3223, 3248, 3252, 3254, 3273, 3296, 3306, 
3322, 3324, 3326, 3362, 3416, 3434, 3450, 3477, 3478, 3482, 
3488, 3489, 3516, 3547, 3569, 3571, 3635, 3662, 3677, 3679. 
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2. Cardinal reaction of medium for plants other than fungi 
19, 57, 102, 315, 616, 667, 773, 782, 793, 10S6, 1104, 1193, 
1240, 1467, 1493, 1534, 1712a, 1843, 1962, 2046, 2094, 2207, 
2817, 2977, 2980, 3244, 3383, 3397, 3458, 3517, 3550, 3552. 
3. l'l.mt growth and distribut~on 
XII. I·IGRT 
A. General effects 
100, 101, 103, 116, 118, 237, 542, 603, 604, 667, 841, 1158, 
1222, 1240, 1443, 1772, 1787, 2031, 2191, 2295, 2301, 2389, 
2402, 2560, 2806, 2807, 2808, 2818, 3238, 3348, 3365, 3417, 
3550, 3551, 3552, 3553, 3554, 3587, 3684. 
82, 136, 184, 214, 223, 238, 260, 527, S29, 534, 544, 575, 
635, 638, 644, 684, 698, 714, 759, 761, 809, 813, 815, 833, 
871, 877, 878, 942, 970, 1055, 1092, 1093, 1116, 1168, 1174, 
1176, 1252, 1269, 1300, 1319, 1338, 1371, 1473, 1525, 1530, 
1539, 1569, 1648, 1728, 1776, 1813, 1887, 1890, 1896, 1904, 
1958, 1982, 2014, 2043, 2161, 2262, 2265, 2325, 2387, 2440, 
2447, 2456, 2463, 2472, 2645, 2771, 2774, 2774a, 2777, 2812, 
2851, 2901, 2902, 2949, 2978, 2997, 3051, 3065, 3109, 3110, 
3128, 3142, 3167, 3179, 3215, 3330, 3331, 3346, 3411, 8414, 
8460, 3475, 3495, 3515, 3530, 3642, 3682. 
B. D~ficiency eil'ects (shade, darkness, etc.) 
68, 122, 124, 125, 140, 184a, 286, 385, 386, 393, 394, 513, 
585, 745, 815a, 835, 885, 930, 950, 1011, 1032, 1056a, 1094, 
1110, 1119, 1142, 1170, 1175, 1204, 1239, 1249, 1259, 1260, 
1278, 1839, 1415, 1537, 1569, 1666, 1764, 1808, 1885, 1898, 
1904, 1989, 2075, 2308, 2867, 2879, 2887, 2502, 2535, 2616, 
2646, 2789, 2811, 2976, 8028, 3042, 8090, 8100, 3130, 8146, 
8213, 3216, 8885, 3466, 3613. 
C. Excess e!fects (bright sunlight, duration, etc.) 
D. Quality relations 
47, 132, 143, 236, 307, 358, 380, 385, 494-a, 509, 510, 537, 
548, 586, 626, 670, 727, 777, 808, 947, 983, 988, 989, 990, 
992, l 025, 1076, 1094, 1118, 1156, 1164, 1165, 1262, 1294, 
1317, 1336, 1337, 1393, 1440, 1473, 1482, 1559, 1814, 1849, 
1865, 1907, 1924, 1968, 1969, 1985, 1996, 2010, 2092, 2102, 
2107, 2111, 2208, 2282, 2315, 2329, 2366, 2380, 2415, 2472, 
2557, 2558, 2618, 2639, 2658, 2688, 2743, 2750, 2800, 2866, 
2916, 2947, 2951, 2973, 8091, 8096, 8109, 3168, 3172, 8173, 
8176, 3178, 8211, 8290, 3386, 8448, 3494, 3657. 
529, 700, 747, 808, 1525, 1941, 1989, 1990, 2004, 2247, 
2680, 2717, S085a, 3468. 
XIII. MOISTURE RELATIONS 
A. General 
B. Air content 
1. General 
81, 68, 123, 197, 298, 427, 434, 479, 488, 492, 496, 527, 584, 
585, 594, 596, 597, 599, 671, 789, 794, 800, 813, 974, 984, 
985, 991, 1041, 1079, 1081, 1110, 1171, 1870, 1880, 1440, 
1459, 1470, 1471, 1479, 1525, 1727, 1728, 1776, 1818, 1815, 
1893, 1894, 1925, 2019, 2028, 2164, 2285, 2295, 2825, 2482, 
2474, 2475, 2518, 2684, 2643, 2902, 3087, 8096, 3100, 8109, 
8145, 3247, 8264, 8268. 
48, 58, 184., 200, 351, 880, 588, 587, 629, 691, 698, 760, 809, 
815, 821, 824., 849, 896, 942, 971, 972, 974, 984, 991, 1028, 
1174., 1269, 1807, 1808, 1538, 1547, 1689, 1690, 1946, 2090, 
2091, 2252, 2262, 2265, 2896, 2397, 2440, 244.7, 2466, 2468, 
2479, 24.89, 2520, 2576, 2596, 2597, 264.9, 2774&, 2804, 2905, 
2945, 2957, 2960, 8044, 8091, 8104, 3188, 8184, 8179, 8196, 
8269, 8827, 8411, 3474, 8608, 8609, 8645, 8658, 3682. • 
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2. Favoring germina.tion of spores 
89, 108, 204, 400, 508, 514, 544, 580, 618, 766, 789, 794, 
822, 876, 984, 1093, 1110, 1294, 1476, 1600, 1848, 1899, 
1900, 2004, 2051, 2168, 2169, 2334, 2336, 2454, 2469, 2471, 
2612, 2634, 2918, 2919, 3040, 3041, 3096, 3130, 3827, 3328, 
3442, 8502, 3678. 
S. Favoring infection 
12, 12 s, 267, 286, 346, 400, 470, 544, 719, 766, 884, 1028, 
1032, 1098, 1117, 1565, 1568, 1728, 1783, 1854, 1861, 1887, 
2236, 2488, 2448, 2468, 2473, 2497, 2563, 2576, 2594, 2614, 
2663, 2763, 2788, 2851, 2875, 2882, 3003, 3005, 3006, 8007, 
3044, 3194, 3245, 3287, 3318, 3442, 3502, 3568, 3618, 8665. 
4. Favoring disease 
a. High 
13, 42, 47, 82, 94, 122, 131, 213, 231, 234, 241, 265, 855, 
365, 368, 376, 413, 451, 460, 491, 514, 555, 589, 645, 696, 
697, 719, 727, 751, 811, 823, 848, 888, 884, 885, 887, 929, 
950, 1008, 1065, 1162, 1204, 1208, 1249, 1257, 1321, 1876, 
1463, 1571, 1666, 1668, 1675, 1705, 1722, 1725, 1743, 1747, 
1755, 1808, 1857, 1862, 1864, 2142, 2227, 2229, 2234, 2256, 
2299, 2884, 2359, 2879, 2892, 2394, 2424, 2447, 24~0. 2456, 
2467, 2523, 2527, 2531, 2536, 2574, 2580, 2592, 2612, 2618, 
2658, 2668, 2711, 2781, 2747, 2768, 2768, 2774, 2820, 2876, 
2879, 2902, 2916, 2918, 2947, 2967, 2981, 8042, 3044, 8054, 
3095, 8107, 3110, 8112, 8124, 3279, 3289, 8295, 8358, 3395, 
3409, 3557, 3563, 8592, 3638. 
b. Low 
48, 422, 494a., 595, 596, 890, 1180, 1840, 1950, 1990, 2948, 
2949, 2976, 2997, 3015, 3356. 
C. Desiccation-Influence on: 
1. Spore viability 
811, 408, 788, 849, 1076, 1134, 1350, 2051, 2111, 2164, 
2210, 2262, 2304, 8091, 3096, 8308, 3421. 
2. Tissue death 
182, 185, 293, 297, 355, 405, 494a. 497, 498, 706, 1062, 
1097, 1287, 1817, 1818, 14-89, 2261, 2ll29, 2515, 2655, 2814, 
3158, 3171, 8185, 8560, 8570. 
D. Drouth-In:tluence on: 
1. Disease 
68, 90, 200, 257, 311, 407, 554, 555, 727, 882, 884L, 846, 987, 
989, 1056, 1163, 1190, 1242, 1255, 1285, 1881, 1400, 1459, 
1482, 1496, 1509, 1582, 1623, 1841, 1874, 2028, 2088, 2115, 
2282, 2289, 2476, 2585, 2602, 2690, 2775, 2961, 3015, 8068, 
8085, 8150, 8159. 8180, 8188, 8253, 8810, 8387, 8859, 8528, 
8526. 
2. !'hy,iologieal artivities 
36, 98, 121, 189, 164, 188, 269, 852, 853, 367, 880, 882, 888, 
482, 484, 492, 582, 548, 588, 584, 585, 624, 669, 704, 705, 
706, 707, 722, 723, 789, 987, 988, 989, 1003, 1018, 1068, 
1064, 1081, 1116, 1144, 1171, 1219, 1266, 1828, 1825, 1398, 
1414, 1425, 1440, 1482, 1580, 1532, 1669, 1771, 1868, 1940, 
2087, 2186, 2141, 2156, 2186, 2209, 2225, 2414, 2448, 2449, 
2484, 2515, 2584, 2578, 2591, 2618, 2619, 2626, 2662, 2681, 
2682, 2688, 2792, 2880, 8088, 3046, 8087, 8142, 8168, 8171, 
8176, 3846, 8896, 8414, 8476, 8484, 8618, 8667, 8674. 
E. Evaporation and transpiration rates 
122, 123, 182, 168, 178, 176, 242, 244, 297, 855, 494a, 497, 
498, 509, 510, 548, 592, 595, 650, 670, 899, 946, 1202, 1237, 
1318, 1370, 1447, 1470, 14-71, 1671, 1678, 1985, 1968, 1969, 
2090, 2092, 2145, 2148, 2182, 2188, 2184, 2209, 2288, 2294, 
2808, 2815, 2322, 2838, 2367, 2880, 2457, 2515, 2655, 2703, 
2882, 2945, 2946, 2948, 8147, 8168, 8179, 3181, 3214, 8222, 
8883,8476, 8484, 8514, 8555, 8612, 8649. 
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F. Irrigation practices-Influence on: 
1. Disease 
257, 311, 351, 444, 451, 645, 676, 713, 719, 1060, 1080, 
1895, 1986, 1991, 2417, 2523, 2719, 2961, 3065, 3090, 3145, 
8256, 3534. 
2. Physiological activities 
155, 186, 379, 383, 385, 433, 435, 454, 669, 692, 702, 705, 
745, 985, 989, 990, 1238, 1367, 1470, 1511, 1514, 1518, 1586, 
2002, 2011, 2093, 2241, 2382, 2416, 2480, 2669, 2693, 2694, 
2735, 2840, 2998, 3224., 3258, 3289, 3484.. 
G. Soil drainage-Infl.uence on: 
l. Disease 
70, 140, 258, 284, 444, 458, 454, 589, 641, 642, 645, 751, 
802, 870, 881, 937, 940, 1089, 1122, 1190, 1278, 1407, 1477, 
1515, 1587, 1643, 2028, 2098, 2157, 2172, 2230, 2263, 2417, 
2427, 2464, 2467, 2667, 2678, 2742, 2766, 2990, 3142, 3167, 
3191, 324.5, 3361, 3368, 8373, 3467, 3473, 3555, 3558, 3628, 
3643. 
2. .Ph} &iologleal activities 
369, 435, 464, 536, 852, 923, 1060, 1126, 1139, 1140, 1157, 
1197, 1213, 1349, 1426, 1445, 1495, 1716, 1866, 2096, 2383, 
2451, 2621, 2683, 2720, 2750, 2840, 2924, 3045, 3086, 3113, 
3240, 3291, 3317, 8349, 3399, 3616. 
H. Soil moisture content 
1. General relations 
54, 67, 120, 138, 242, 266, 280, 370, 385, 430, 437, 438, 472, 
481, 496, 513, 545, 568, 569, 598, 702, 748, 859, 889, 890, 
903, 934, 1003, 1026, 1079, 1130, 1154, 1166, 1168, 1181, 
1184, 1220, 1242, 1264, 1287, 1309, 1392, 1407, 1470, 1471, 
1500, 1508, 1514, 1519, 1521, 1586, 1569, 1586, 1594, 1629, 
1637, 1638, 1680, 1724, 1762, 1871, 1940, 2056, 2092, 2163, 
2429, 244.7, 2554, 2601, 2642, 2643, 2651, 2653, 2683, 2712, 
271!5, 274.6, 2765, 2777, 2814, 2815, 2816, 2961, 3046, 3086, 
3094, 3104, 3131, 3136, 3154, 3173, 3179, 3184, 3207, 320~. 
3214, 3241, 3330, 3337, 3389, 8392, 3424, 3431, 3481, 3495, 
3515, 3533, 3642. 
2. High and excessive, favoring disease 
22, 70, 120, 122, 124, 129, 154, 164, 170, 211, 227, 231, 
257, 258, 279, 312, 856, 421, 44.4, 453, 454, 469, 479, 491, 
536, 554, 581, 587, 692, 693, 694, 697, 719, 727, 731, 781, 
888, 987, 940, 973, 992, 995, 996, 997, 1006, 1018, 1122, 
1124, 1141, 1149, 1167, 1172, 1208, 1220, 1223, 1239, 1821, 
1377, 1394, 1402, 1495, 1506, 1520, 1536, 1543, 1544, 1595, 
1597, 1603, 1621, 1648, 1684, 1716, 1763, 1765, 1865, 1870, 
187&, 1907, 1908, 1921, 1991, 1995, 2011, 2018, 2067, 2103, 
2123, 2130, 2131, 2148, 2157, 2165, 2230, 2241, 2243, 230R, 
2383, 2438, 2449, 2450, 2662, 2677, 2682, 2720, 2748, 2751. 
2850, 2950, 8004, 3008, 3045, 8072, 3076, 3113, 3182, 3199, 
3246, 8255, 3274, 3815, 3316, 3358, 3361, 3875, 3385, 3427, 
3445, 3467, 3468, 3479, 8494, 3519, 3523, 3543, 3555, 8l;63 
864.1, 3648. 
3. Low and deficient, favoring disease 
7, 83, 131, 161, 168, 173, 174, 176, 260, 854, 358, 493, 553, 
554, 583, 596, 675, 705, 761, 832, 930, 989, 1061, 1063, 
1080, 1116, 1141, 1144, 1156, 1168, 1370, 1871, 1400, 1429, 
1599, 1669, 1779, 1840, 1903, 1986, 1987, 191!8, 2011, 2126, 
2135, 2186, 2148, 2144, 2145, 2182, 2188, 2184, 2209, 2588, 
2652, 2682, 2718, 2825, 2826, 2910, 8042, 8048, 3184, 8212, 
8222, 3251, 8476, 8484, 8584, 8651. 
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4. Optimum, !or infection and disease 
168, 173, 545, 756, 757, 761, 838, 915, 935, 1111, 1149, 
1196, 1308, 1373, 1543, 1544, 1596, 1630, 1638, 1824, 1895, 
1966, 2131, 2133, 2158, 2159, 2231, 2232, 2426, 2435, 2538, 
2539, 2540, 2587, 2594, 2705, 2707, 3183, 3297, 3302, 3305, 
3381, 3425, 3479, 3480, 3507, 3519, 3566, 3646. 
XIV. NUTRITIO:NAL FACTORS 
(Thos~ which aid or are harmful to the host plant or which 
increase or decrease disease re&istance.) 
A General 
49, 108, 151, 163, 240, 248, 258, 320, 395, 396, 434, 440, 
445, 513, 515, 563, 602, 608, 610, 618, 656, 676, 715, 772, 
813, 850, 852, 877, 878, 942, 947, 987, 1000, 1033, 1035, 
1086, 1089, 1101, 1140, 1195, 1197, 1210, 1214, 1238, 1242, 
1258, 1271, 1272, 1365, 1366, 1367, 1371, 1392, 1407, 1413, 
1415, 1418, 1432, 1436, 1438, 1453, 1454, 1503, 1516, 1587, 
1592, 1649, 1762, 1776, 1797, 1809, 1813, 1816, 1819, 1834. 
1836, 1838, 1850, 1851, 1852, 1890, 1896, 1907, 1910, 2001, 
2013, 2014, 2038, 2050, 2060, 2076, 2089, 2093, 2158, 2160, 
2183, 2215, 2226, 2238, 2258, 2274, 2295, 2325, 2331, 2389, 
2410, 2411, 2439, 2449, 2467, 2472, 2510, 2572, 2601, 2613, 
2621, 2643, 2646, 2700, 2714, 2715, 2744, 2851, 2906, 3001, 
303:), 3043, 3046, 3072, 3077, 3104, 3106, 3107, 3127, 3128, 
3146, 3156, 3167, 3201, 3214, 3219, 3224, 3239, 3281, 3320, 
3343, 3344, 3381, 3382, 3423, 3450, 3465, 3495, 3518, 3628, 
3642, 3682. 
R Fault>' or mal·nutrition (excesses and deficiencies in general) 
30, 36, 51, 62, 70, 93, 104, 132, 149, 236, 274, 283, 338, 353, 
364, 453, 495, 528, 558, 585, 611, 615, 631, 632, 664, 665, 
689, 737, 802, 813, 832, 833, 836, 870, 881, 930, 937, 940, 
944, 969, 1003, 1006, 1009, 1020, 1063, 1081, 1138, 1157, 
1160, 1187, 1191, 1213, 1232, 1234, 1236, 1289, 1295, 1342 
1349, 1351, 1393, 1411, 1416, 1434, 1448, 1449, 1454, 1477, 
1499, 1525, 1580, 1613, 1676, 1716, 1815, 1821, 1851, 1880, 
1898, 1930, 1959, 2085, 2096, 2117, 2201, 2265, 2299, 2370, 
2416, 2446, 2484, 2498, 2541, 2557, 2616, 2665, 2676, 2683, 
2721, 2748, 2765, 2766, 2778, 2854, 2867, 3068, 3142, 3154, 
3155, 3170, 3230, 3235, 3380, 3409a, 3427, 3483, 3484, 3545, 
3546, 3607, 3621. 
C. Deficiencies (compounds in deficient quantity for normal host growth or 




1234, 1236, 1633, 1634, 2147,. 3060, 3470. 
3, lOS, 211, 243, 262, 418, 420, 432, 583, 589, 619, 720, 721. 
773, 850, 893, 969, 1008, 1044, 1066, 1067, 1083, 1105, 
1135, 1181, 1200, 1232, 1235, 1237, 1289, 1333, 1340, 1408, 
1474, 1504, 1625, 1626, 1741, 1959, 2031, 2034, 2085, 2121, 
2146, 2228, 2253, 2301, 2446, 2493, 2494, 2497, 2572, 2593, 
2664, 2724, 2911, 2990, 3057, 3144, 3216, 3370, 3584, 3585, 
96, 149, 158, 435, 436, 515, 553, 627, 655, 706, 710, 795, 
801, 920, 964, 1082, 1120, 1126, 1128, 1129, 1130, 1135, 
1151, 1211, 1228, 1494, 1624, 1625, 1626, 1716, 1800, 1823, 
1838, 1898, 2011, 2045, 2081, 2083, 2094, 2122, 2220, 2319, 
2439, 2561, 2589, 2626, 2700, 2722, 2795, 2796, 2982, 3060, 
3244, 3457, 3540, 3541, 3606. 
4. Magnesium 
1083, 1084, 1085, 1135, 1525, 1613, 1652, 1933, 1971, 201l, 
2081, 2146, 2223, 2306, 3060, 360()., 3604. 
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5. Manganese 
6. Nitrogen 
77, 418, 1121, 1151, 1448, 1534, 1712a, 1886, 2011, 2021, 
2081, 2122, 2125, 2137, 2199, 2496, 2699, 2721, 2821, 2822, 
2891, 3060, 3604, 3605. 
236, 287, 288, 385, 495, 603, 990, 1135, 1195, 1365, 1495, 
1497, 1498, 1525, 1580, 1823, 1926, 1927, 2008, 2011, 2188, 
2189, 2242, 2253, 2364, 2425, 2458, 2671, 2683, 2728, 2845, 
2855, 2907a, 2994, 3060, 3111, 3207, 3208, 3256, 3286, 3292, 
3333, 3369, 3370, 3414, 3446, 3456, 3596, 3597, 3673. 
7. Organic matter 
299, 348, 349, 354, 486, 562, 675, 706, 854, 915, 999, 1002, 
1042, 1141, 1160, 1318, 1761, 204o, 2085, 2096, 2135, 2143, 




212, 229, 394, 606, 656, 690, 715, 772, 1009, 1074, 1135, 
1180, 1195, 1212, 1229, 1332, 1333, 1351, 1370, 1417, 1419, 
1455, 1474, 1536, 1580, 1609, 1932, 2040, 2041, 2106, 2119, 
2120, 2253, 2368, 2446, 2500, 2561, 2712, 2877, 2907, 3060, 
3111, 3188, 3240, 3284, 8381, 3390, 3557, 3596, 3597. 
72, 218, 227, 236, 238, 262, 276, 299, 300, 385, 389, 394, 
552, 561, 583, 690, 772, 832, 965, 975, 990, 1050, 1074, 
1085, 1135, 1182, 1195, 1229, 1271, 1329, 1351, 1417, 1488, 
1525, 1535, 1577, 1579, 1580, 1613, 1752, 1794, 1853, 1885, 
1898, 1910, 1940, 1942, 1976, 2008, 2020, 2038, 2085, 2146, 
2196, 2253, 2271, 2274, 2306, 2321, 2341, 2370, 2385, 2481, 
2500, 2581, 2588, 2608, 2615, 2674, 2681, 2683, 2749, 2781, 
2787, 2845, 2853, 2855, 2885, 2886, 2889, 2907, 2907a, 2908, 
2922, 3048, 3060, 3111, 3121, 3125, 3203, 3212, 3222, 3240, 
3379, 3414, 3445, 3446, 8520, 3595, 3596, 3597, 3601, 3604, 
3631, 3648, 3650. 
859, 916, 1084, 1135, 1243, 1258, 1823, 2052, 2058, 2081, 
2122, 2538, 2542, 2971, 8060, 3544. 
D. Excess~s (compounds which were in excess for best host development or 
which brought about a lessening of disease resistance) 
1. Alkali 
2. Aluminum 
147, 148, 395, 396, 428, 517, 692, 797, 854, 1228, 1230, 
1231, 1287, 1370, 1371, 1445, 1506, 1726, 1741, 1742, 1958, 
1954, 1956, 1973, 2011, 2046, 2382, 2411, 2480, 2631, 2664, 
8046, 3484. 
3, 57, 98, 162, 258, 254, 271, 482, 502, 604, 616, 665, 852, 
1020, 1279, 1284, 1831, 1332, 1333, 1467, 1474, 1475, 1653, 
1654, 1720, 1744, 1810, 1811, 1880, 1919, 2000, 2105, 2117, 
2118, 2119, 2121, 2138, 2139, 2204, 2214, 2260, 2321, 2389, 
2506, 2773, 2782, 2783, 2977, 2991, 3059, 3161, 3162, 3394, 
3655. 
3. Ammonium sulfate 
4. Arsenic 
5. Boron 
561, 1044, 1060, 2260, 2370, 2783, 2784. 
43, 836, 337, 533, 647, 1029a, 1225, 1227, 1574, 1785, 1975, 
2255, 2356, 2507, 2863, 2878, 3226, 3228, 3625. 
26, 250, 252, 316, 336, 337, 389, 402, 600, 612, 614, 620, 
621, 623, 769, 836, 1233, 1345, 1468, 1507, 1633, 1717, 
1740, 1785, 2251, 2264, 2310, 2328, 2462, 2580, 2890, 2992, 






87, 69, 72, 78, 111, 127, 128, 14.9, 206, 268, 34.7, 356, 4.33, 
4,4,5, 515, 522, 536, 553, 562, 640, 678, 694., 706, 707, 710, 
736, 819, 920, 932, 964, 1004, 1015, 1021, 1051, 1082, 1126, 
1127, 1128, 1129, 1130, 1158, 1195, 1211, 1231, 1243, 1824, 
1328, 1362, 1409, 1446, 1450, 1508, 1651, 1712a, 1716, 1765, 
1800, 1828, 1851, 1878, 1898, 1948, 2011, 2021, 2045, 2057, 
2081, 2082, 2083, 2116, 2180, 2225, 24,08, 2414., 2588, 2555, 
2591, 2600, 2615, 2665, 2683, 2697, 2722, 2723, 2781, 2821. 
2869, 2891, 3388, 3393, 3449, 8457, 3518, 354,4, 354.7, 354.8, 
364.9, 3558, 3650, 8666. 
193, 335, 337, 548, 599a, 622, 647, 662, 665, 1014, 1205, 
1340, 1352, 1587, 1717, 1785, 1898, 2036, 2193, 2295, 2488, 
2507, 2579, 2810, 2893, 2895, 2987, 3119, 334.1, 3388, 8559. 
88, 98, 842, 420, 503, 647, 655, 852, 945, 1223, 1279, 1330, 
1474, 1475, 17M, 2085, 2048, 2080, 2099, 2105, 2260, 2487, 
2782, 2930, 2991, 3118, 8332. 
9. Magnesium 
666, 852, 1108, 1223, 1280, 1943, 2983, 34.01 
10. Manganese 
11. Nitrogen 
57, 112, 180, 335, 887, 502, 664, 729, 852, 904, 1044, 1127, 
1223, 1224, 1572, 1624, 1625, 1737, 1788, 1739, 1744, 1777, 
1823, 1944, 2011, 2100, 2116, 2117, 2118, 2124, 2260, 2504. 
2506, 2646, 2713, 2995, 2996, 3161, 3332, 3400, 854.0, 8565, 
8593. 
8, 46, 136, 239, 240, 278, 298, 351, 370, 387, 389, 394, 445, 
454, 500, 528, 552, 589, 605, 606, 656, 663, 706, 732, 745, 
772, 832, 835, 853, 923, 973, 1000, 1001, 1003, 1009, 1017, 
1025, 1074, 1195, 1210, 1229, 1271, 1278, 1324, 1363, 1366, 
1367, 1368, 1417, 1450, 1499, 1510, 1536, 1551, 1580, 1676, 
1722, 1771, 1851, 1866, 1882, 1883, 1885, 1898, 1932, 1940, 
2040, 204.1, 2054, 2106, 2157, 2185, 2196, 2226, 2288, 2318, 
2370, 2893, 2421, 2487, 2439, 24-42, 2500, 2524, 2555, 2557, 
2661, 2677, 2681, 2712, 2719. 2730, 2748, 2749, 2750, 2765, 
2771, 2787, 2812, 2845, 2855, 2888, 2907, 2966, 8099, 8106, 
3181, 8170, 3173, 8203, 3235, 8240, 8274, 8280, 8284, 3291, 
3863, 8866, 8401, 8483, 8557, 8558, 3621, 8681, 8638, 3643. 
12. Organic matter 
114, 213, 257, 274, 279, 454, 469, 579, 598, 682, 859, 922, 
1003, 1015, 1021, 1188, 1258, 1297, 1821, 1450, 1459, 1512, 
1513, 1621, 1623, 1642, 1650, 1768, 1921, 1986, 2089, 2152, 
2175, 2308, 2398, 2582, 2667, 2673, 2751, 2829, 2840, 8034, 
3065, 3090, 3181, 3173, 3289, 3240, 8246, 3274, 8317, 8881, 
3547, 3549, 3650, 3685. 
18. Phosphorus 
14. Potash 
552, 2152, 2938. 
194, 347, 552, 560, 663, 1280, 1824, 1366, 1367, 1455, 1741, 
2106, 2243, 2300, 2891, 2582, 2646, 2665, 8863. 
15. Sodium chloride 
16. Zinc 
1410, 1928, 20(6, 2176. 
191, 886, 837, 613, 647, 665, 857, 1029, 1346, 1587, 1791, 
1812, 2356, 2488, 2579, 8198, 3401. 
.A. Gentral 
1S3, 217, 228, 861, 534, 577, 807, 889, 891, 1485, 1614, 
1776, 1783, 2285, 3415, 8460. 
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B. .Air-Influence on: 
1. Physiological processes, etc. 
716, 748, 1164, 1439, 1753, 1802, 1896, 2227, 2330, 2383, 
3152, 3683. 
2. SpocrP germination and mycelial growth 
C. Soil 
:X:Vl. RAIN-Influence on: 
4, 214, 286, 403, 487, 637, 638, 766, 779, 789, 812, 822, 966, 
967, 1402, 1637, 1638, 1721, 1839, 1870, 1905, 1923, 2164, 
2357, 2526, 2827, 3033, 3247, 3336, 3367, 3646, 3662. 
32, 120, ]:;4, 190, 214, 224, 273, 34:;, 474, 475, 476, 477, 
478, 536, 576, 577, 585, 598, 692, 856, 859, 893, 973, 992, 
1060, 10132, 1139, 1172, 1187, 1220, 1223, 1371, 1435, 1480, 
1481, 1483, 1484, ]49:;, 1511, 1512, 1513, 1514, 1515, 1516, 
1517, 1518, 1519, 1545, 1554, 1555, 1613, 1716, 1792, 1669, 
1870, 1871, 1934, 1937, 1960, 1991, 2015, 2016, 2017, 2127, 
2186, 2197, 2225, 2309, 2383, 2408, 2451, 2493, 2502, 2555, 
2621, 2642, 2751, 2752, 2753, 2801, 2827, 2840, 2924, 2956, 
2963, 3072, 3083, 3086, :3162, 3235, 3557, 3641, 3642. 
A. Spore production and distribution 
B. Jniection 
311, 431, 440, 539, 670, 948, 949, 984, 985, 1025, 1035, 
1068, 1069, 1169, 1374, 1568, 1622, 1684, 1690, 1887, 1907, 
2059, 2200, 2513, 2551, 2634, 2880, 2918, 2919, 3012, 3209, 
3422, 3453, 3634. 
12, 108, 284, 480, 489, 505, 506, 544, 57:3, 671, 791, 880, 
884, 1152, 1704, 1841, 1885, 1887, 2140, 2200, 2363, 2474, 
2475, 2476, 2634, 2880, 2881, 2984, 3028, 3105, 3130, 3361, 
3371, 3442, 3502, 3620, 3665. 
(' Dic;;.ea,s(' in,•idence 
13, 24, 34, 58, 119, 121, 140, 166, 197, 198, 201, 264, 265, 
321, 322, 334, 355, 380, 412, 451, 459, 460, 461, 4&2, 489, 
505, 518, 519, 581, 582, 584, 630, 794, 813, 832, 834, 962, 
974, 982, 1005, 1013, 1034, 1077, 1086, 1102, 1110, 1123, 
1142, 1153, 1210, 1218, 1256, 1257, 1260, 1261, 1263, 1264, 
1267, 1380, 1456, 1458, 1460, 1469, 1544, 1559, 1564, 1597, 
1668, 1706, 1760, 1824, 1841, 1876, 1907, 1932, 1946, 1968, 
2055, 2115, 2150, 2170, 2172, 2241, 2243, 2252, 2262, 2283, 
2289, 2392, 2432, 2433, 2465, 2477, 2485, 2552, 2577, 2585, 
2594, 2606, 2617, 2642, 2658, 2668, 2757, 2759, 2763, 2769, 
2916, 2920, 2924, 2926, 2967, 2968, 2973, 3114, 3136, 3180. 
3204, 3237, 3241, 3253, 3269, 3297, 3304, 3310, 3360, 3395, 
3405, 3414, 3421, 3422, 3426, 3443, 3451, 3494, 3511, 3523. 
3525, 3559, 3619, 3676. 
D. Physiological and mechanical effects 
E. Spray injury 
XVII. SOIL-Intlnence on: 
25:,!, 522, 588, 1018, 1064, 1140, 1175, 1323, 1389, 1440, 
1:\10, 1515, 1613, 1704, 2075, 2240, 2241, 2242, 2265, 2726, 
2992, 2993, 3211, 3290. 
143, 193, 291, 292, 586, 941, 1388, 2658, 2800, 3149, 3441. 
A. Fungous diseases 
l. Condition, physic~>! 
233, 279, 303, 384, 389, 445, 513, 581, 589, 641, 725, 751, 
832, 833, 850, R70, 881, 1008, 1060, 1062, 1086, 1122, 1210, 
1297, 1515, 1516, 1592, 1621, 1635, 1763, 1765, 1906, 1960, 
2098, 2157, 2360, 2394, 2417, 2427, 2442, 2464, 2593, 2601, 
2718, 2742, 2745, 2870, 2924, 2957, 3216, 3246, 3315, 3316, 
3361, 3368, 3427, 3467, 3468, 3494, 3533, 3643. 
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2. Type, texture, etc. 
50, 103, 198, 233, 279, 384, 389, 481, 520, 544, 581, 606, 
608, 641, 751, 832, 847, 850, 877, 878, 922, 965, 1008, 1018, 
1023, 1026, 1089, 1091, 1122, 1124, 1144, 1149, 1180, 1189, 
1221, 1242, 1271, 1278, 1297, 1308, 1315, 1328, 1348, 1382, 
1415, 1417, 1499, 1515, 1516, 1564, 1570, 1606, 1614, 1621, 
1680, 1682, 1691, 1760, 1763, 1895, 1907, 1932, 1945, 2043, 
2056, 2098, 2157, 2181, 2197, 2274, 2338, 2394, 2417, 2427, 
2!64, 2583, 2593, 2594, 2601, 2605, 2649, 2656, 2742, 2745, 
2764, 2772, 2828, 2829, 2849, 2920, 2924, 2957, 2963, 2966, 
2989, 3001, 3041, 3042, 3065, 3077, 3090, 3106, 3167, 3183, 
3184, 3186, 3206, 3246, 3247, 3252, 3361, 3364, 3378, 3416, 
3467, 3408, 3494, 3515, 3533, 3534, 3549, 3628, 3637, 3643, 
B. Physiological activities 
1. Condition, physical 
7, 72, 114, 168, 173, 190, 227, 345, 354, 367, 445, 453, 656, 
659, 692, 693, 706, 715, 731, 859, 920, 923, 969, 989, 1003, 
1018, 1062, 1064, 1139, 1141, 1187, 1191, 1197, 1211, 1349, 
1362, 1370, 1409, 1416, 1426, 1446, 1495, 1506, 1716, 1719, 
1741, 1746, 1762, 1815, 1898, 195(), 2002, 2033, 2096, 2135, 
2143, 2144, 2145, 2184, 2186, 2201, 2263, 2586, 2591, 2600, 
2621, 2703, 2721, 2750, 2751, 2758, 2801, 2990, 3043, 3086, 
3212, 3389, 3399, 3445, 3446. 
2. Type, texture, etc. 
72, 114, 138, 168, 173, 195, 227, 243, 354, 367, 370, 453, 
464, 468, 484, 494, 563, 612, 627, 656, 659, 692, 706, 713, 
715, 729, 734, 854, 859, 920, 923, 964, 989, 999, 1002, 1003, 
1006, 1014, 1018, 1083, 1085, 1141, 1174, 1187, 1191, 1235, 
1239, 1318, 1362, 1368, 1.070, 1426, 1495, 1500, 1506, 1510, 
1512, 1518, 1519, 1613, 16!)4, 1719, 1722, 1737, 1741, 1762, 
1898, 1956, 1992, 2002, 2043, 2093, 2096, 2135, 2143, 2144. 
2145, 2183, 2201, 2286, 2329, 2416, 2499, 2530, 2559, 2586, 
2591, 2600, 2621, 2631, 2669, 2751, 2752, 2786, 2815, 2816, 
2869, 2987, 2996, 3046, 3147, 3192, 3346, 3445, 3446, 3476, 
3618. 
X.VIJI. SMOKE, VAPOR, DUST 
A. General (lncluding dust and soot injury) 
52, 53, 294, 295, 540, 578, 837, 911, 1099, 1100, 1344, 1578, 
1585, 1618, 2267, 2273, 2445, 2460, 2461, 2502, 2543, 2567, 
2568, 2789, 2790, 279:l, 3334, 3624. 
B. Air (Jcunws, gas, smoke, and vapor injurie&) 
38, 39, 44, 109, 146, 156, 179, 259, 290, 425, 426, 466, 483, 
564, 624, 679, 680, 684, 685, 686, 687, 7'J,4, 771, 773, 837, 
861, 894-, 895, 908, 909, 910, 1019, 1030, 1036, 1062, 1098, 
1099, 1109, 1143, 1159, 1174, 1177, 1209, 1246, 1247, 1274, 
1342, 1343, 1344, 1347, 1358, 1359, 1360, 1361, 1383, 1384, 
1411, 1416, 1423, 1424, 1525, 1553, 1578, 1585, 1751, 1777, 
1782, 1788, 1790, 1793, 1796, 1804, 1948, 1957, 2019, 2032, 
2097, 2186, 2203, 2222, 2265, 2267, 2272, 2273, 2322, 2324, 
2325, 234-0, 2386, 2387, 2388, 2405, 2406, 2413, 2430, 2502, 
2565, 2567, 2568, 2632, 2685, 2695, 2698, 2702, 2771, 2785, 
2789, 2790, 2791, 2793, 2794, 2824, 2901, 2902, 2903, 2933, 
3055, 3066, 3073, 3082, 3084, 3160, 3163, 3175, 3226, 3271, 
3334, 3499, 3524, 3530, 3576, 3578, 3580, 3582, 3584, 3586, 
3587, 3588, 3598, 3622, 3623, 3624, 3657. 
C. Soil (Gas and waste injuries) 
132, 272, 357, 360, 501, 585, 624, 858, 860, 875, 911, 1020, 
1062, 1205, 1334, 1360, 1585, 1751, 1788, 1929, 1957, 2186, 
2273, 2302, 2355, 2789, 2887, 2983, 3083, 3088, 3169, 3172, 
3175, 3178, 3257, 3498, 3500, 3576, 3581, 3582, 3584, 3585, 
3587. 
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XIX. TEMPERATURE RELATIONS 
A. Air 
1. General effects 
3:>, 131, 244, 269, 351, 389, 474, 527, 544, 566, 596, 609, 
741, 785, 789, 809, 876, 907, 926, 931, 942, 971, 972, 1055, 
1113, 1119, 1174, 1210, 1267, 1317, 1336, 1355, 1379, 1417, 
1439, 1473, 1527, 1564, 1647, 1769, 1774, 1776, 1813, 1894, 
1925, 1968, 2043, 2090, 2092, 2239, 2261, 2262, 2329, 2380, 
2396, 2397, 2407, 2435, 2469, 2471, 2473, 2476, 2479, 2503, 
2597, 2601, 2647, 2653, 2726, 2750, 2774, 2777, 2803, 2932, 
2957, 2960, 2978, 3046, 3135, 3138, 3167, 3179, 3453, 3472, 
3514, 3515, 3530, 3608, 3609, 3635, 3642, 3645. 
2. Favoring disease, general 
67, 136, 145, 151, 280, 306, 373, 374, 375, 377, 434, 513, 
521, 589, 629, 708, 716, 749, 810, 815, 824, 843, 881, 981, 
1000, 1013, 1024, 1026, 1075, 1103, 1145, 1161, 1162, 1163, 
1165, 1168, 1302, 1308, 1379, 1417, 1469, 1515, 1525, 1526, 
1610, 1612, 1627, 1689, 1690, 1859, 1877, 1932, 1946, 2249, 
2265, 2424, 2473, 2476, 2531, 2.536, 2575, 2576, 2628, 2655, 
2754, 2769, 2774a, 3104., 3107, 8108, 3134, 3136, 3137, 3139, 
3267, 3278, 3305, 3330, 8428, 3574, 3679. 
3. High (above average), favoring infection and disease 
79, 82, 119, 124, 144, 189, 217, 292, 314, 400, 407, 440, 460, 
493, 509, 510, 520, 543, 660, 719, 722, 748, 800, 810, 821, 
834, 844,. 84.9, 900, 939, 950, 983, 1005, 1024, 1075, 1102, 
1123, 1133, 1136, 1140, 1153, 1163, 1164, 1199, 1257, 1260, 
1263, 1302, 1321, 1325, 1337, 1338, 1339, 1348, 1390, 1525, 
154!0, 154-7, 1566, 1575, 1588, 1603, 1668, 1709, 1732, 1746, 
1764, 1779, 1875, 1905, 1924-, 1986, 1950, 1969, 1988, 2024, 
2038, 2095, 2170, 2233, 2234, 2287, 2289, 2384, 2424, 2464, 
2465, 2467, 2493, 2511, 2591, 2592, 2606, 2642, 2667, 2711, 
2726, 2731, 2747, 2757, 2879, 2902, 2910, 2918, 2948, 2997, 
3008, 3028, 3065, 3152, 3180, 3250, 3253, 3255, 3268, 3292, 
3805, 8315, 3316, 3318, 8856, 3357, 3386, 3396, 3434, 3451, 
3556, 3567, 3643. 
4. Low (below average), favoring infection and disease 
2, 13, 15, 68, 97, 166, 182, 190, 281, 499, 522, 524, 601, 625, 
703, 748, 811, 883, 884, 936, 1022, 1034, 1087, 1096, 1171, 
1201, 1202, 1217, 1294, 1389, 1392, 1414, 1434, 1442, 1479, 
1509, 1521, 15:::5, 1600, 1687, 1702, 1732, 1802, 1864, 1898, 
1992, 2055, 2161, 2225, 2269, 2291, 2303, 2332, 2390, 2432, 
2437, 2616, 2629, 2642, 2654, 2661, 2670, 2714-, 2716, 2732, 
2803, 2804, 2968, 3010, 3087, 3116, 3149, 3288, 3295, 3372 
3594. 
5. Cardinal temperatures for: 
a. Spore formation 
85, 89, 133, 183, 198, 204a, 226, 246, 286, 305, 440, 499, 
541, 618, 638, 657, 746, 766, 815, 825, 874, 915, 981, 1055, 
1245, 1376, 1378, 1430, 1460, 1462, 1463, 1466, 1527, 1565. 
1567, 1591, 1641, 1689, 1749, 1776, 1779, 1803, 1814, 1828, 
1846, 1847, 1888, 1896, 2059, 2073, 2173, 2195, 2318, 2344, 
2350, 2351, 2357, 2376, 2404, 2501, 2536, 2575, 2576, 2577, 
2599, 2627, 2663, 2848, 3003, 3096, 3184, 3304, 3404a, 3410, 
3419, 3453, 3472, 3492, 3496, 3608, 3609, 3620, 8654. 
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b. Spore germination 
21, 40, 61, 75, 88, 89, 157, 178, 209, 214, 216, 225, 362, 366, 
374, 390, 429, 469, 470, 549, 618, 649, 683, 696, 717, 718, 
761, 766, 787, 788, 789, 794, 808, 812, 822, 825, 839, 840, 
874, 891, 927, 928, 929, 970, 1008, 1025, 1027, 1032, 1039, 
1055, 1072, 1073, 1112, 1194, 1208, 1250, 1269, 1294, 1296, 
1300, 1306, 1350, 1378, 1379, 1430, 1431, 1444, 1460, 1461, 
1462, 1464, 1466, 1473, 147b, 1523, 1550, 1557, 1558, 1563, 
1566, 1567, 1573, 1591, 1601, 1628, 1637, 1638, 1639, 1640, 
1641, 1646, 1692, 1729, 1733, 17 56, 1766, 1779, 1824, 1825, 
1827, 1829, 1854, 1876, 1920, 1958, 1978, 1982, 1983, 1998, 
2004, 2005, 2006, 2007, 2153, 2155, 2161, 2162, 2164, 2168, 
2169, 2171a, 2173, 2192,2268, 2269, 2304,2305, 2318, 2336, 
2344, 2348, 2349, 2350, 2851, 2358, 2362, 2369, 2452, 2454, 
2491, 2510, 2564, 2566, 2573, 2574, 2587, 2595, 2602, 2605, 
2610, 2627, 2628, 2663, 2672, 2718, 2809, 2819, 2836, 2848, 
2856, 2871, 2898, 2944, 2964, 3051, 3103, 3220, 3311, 3314, 
3315, 3325, 3326, 3328, 3352, 3385, 3404a, 3408, 3426, 3436, 
34b1, 3463, 3486, 3487, 3502, 3503, 3504, 3510, 3529, 3542, 
3589, 3590, 3611, 3620, 3646, 3658, 3659, 3680. 
c. Vegetative growth 
5, 6, 11, 16, 17, 18, 28, 40, 45, 60, 61, 80, 130, 133, 145, 
152, 159, 165, 167, 175, 198, 214, 220, 221, 231, 232, 241, 
246, 251, 270, 279, 285, 286, 287a, 289, 310, 313, 340, 341, 
346, 350, 373, 374, 378, 397, 398, 399, 400, 401, 406, 409, 
410, 411, 414, 415, 417, 427, 452, 469, 512, 520, 534, 535, 
538, 546, 547, 556, 565, 567, 593, 598, 618, 646, 648, 682, 
695, 701, 714, 719, 728, 735, 74.6, 753, 757, 758, 759, 766, 
774, 775, 776, 777, 778, 779, 780, 783, 817, 820, 823, 825, 
839, 840, 84.2, 844, 845, 851, 863, 864, 865, 866, 867, 868, 
874, 913, 922, 930, 952, 953, 954, 961, 997, 1011, 1027, 
1031, 1034, 1072, 1073, 1076, 1077, 1078, 1114, 1122, 1152, 
1153, 1166, 1184, 1206, 1245, 1254, 1276, 1281, 1282, 1283. 
1290, 1292, 1296, 1297, 1299, 1303, 1305, 1306, 1310, 1353, 
1357, 1385, 1386, 1396, 1397, 1398, 1401, 1403, 1404, 1405, 
1406, 1420, 1422, 1430, 1442, 1444, 1457, 1531, 1539, 1556, 
1561, 1575, 1576, 1589, 1591, 1596, 1604, 1635, 1640, 1643, 
1645, 1667, 1672, 1673, 1674, 1682, 1688, 1692, 1697, 1701. 
1706, 1709, 1733, 1747, 1748, 1749, 1756, 1775, 1779, 1789, 
1803, 1807, 1808, 1820, 1824, 1830, 1839, 1842, 1846, 1855, 
1856, 1857, 1862, 1867, 1873, 1879, 1888, 1891, 1897, 1909, 
19lla, 1912, 1917, 1921, 1922, 1923, 1925, 1951, 1952, 1970, 
1982, 1983, 2007, 2009, 2010, 2025, 2027, 2030, 2058, 2063, 
2064, 2068, 2069, 2072, 2074, 2108, 2109, 2110, 2111, 2112, 
2114, 2129, 2131, 2151, 2164, 2] 66, 2167, 2178, 2192, 2202, 
2210, 2211, 2216, 2233, 2235, 2236, 2237, 2268, 2275, 2311, 
2312, 2320, 2321, 2344, 2346, 2348, 2350, 2351, 2352, 2361, 
2363, 2365, 2369, 2376, 2381, 2404, 2424!1, 2433, 2456, 2463, 
2468, 2491, 2501, 2545, 2546, 2550, 2564, 2571, 2.573, 2576, 
2595, 2596, 2598, 2599, 2610, 2611, 2672, 2696, 2706, 2710, 
2739, 2740, 2742, 2745, 2755, 2757, 2761, 2762, 2780, 2798, 
2799, 2802, 2827, 2834, 2835, 2837, 2839, 2841, 2842, 2848, 
2850, 2851, 2856, 2868, 2883, 2884, 2905, 2913, 2931, 2944, 
2950, 2964, 2980, 2984, 2985, 3000, 3008, 3014, 3018, 3019, 
3021, 3023, 3024, 3025, 3026, 3027, 3030, 3031, 3031a, 3033, 
3035, 8056, 3097, 3114, 3115, 3129, 3185, 3199, 3223, 3241, 
8242, 3243, 3272, 3273, 3280, 3283, 3285, 3294, 3298, 3302, 
3304, 3305, 3306, 3307, 3308, 3320, 3321, 3322, 3325, 3326, 
3328, 3336, 3838, 8350, 3362, 3378, 8389, 3398, 3409, 3410, 
3419, 3425, 8426, 8434, 3436, 3437, 8439, 3440, 3459, 3460, 
3466, 3488, 3489, 3491, 3492, 3494, 3496, 3503, 8507, 3510, 
3526, 3562, 3571, 3573, 3590, 3592, 3615, 3617, 3630, 8633, 
3647, 3654, 3656, 3660, 3669, 3672, 3680. 
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d. Infection 
11, 16, 17, 18, 76, 153, 232, 270, 286, 310, 318, 319, 400, 
511, 549, 6~8. 719, 760, 787, 826, 872, 891, 923, 924, 953, 
1093, 1094, 1118, 1188, 1198, 1199, 1276, 1294, 1305, 1353, 
1356, 1379, 1399, 1501, 1523, 1538, 1566, 1600, 1601, 1607, 
1627, 1629, 1639, 1643, 1644, 167~. 1728, 1729, 1730, 1733, 
17 34, 1806, 1825, 1841, 1842, 1844, 1854, 1855, 1857, 1860, 
1861, 1862, 1925, 1965, 1993, 2006, 2131, 2162, 2173, 2194, 
2233, 2236, 2269, 2276, 2292, 2314, 2348, 2358, 2362, 2369, 
2376, 2470, 2474, 2475, 2497, 2527, 2573, 2576, 2605, 2614, 
2627, 2648, 2649, 2652, 2706, 2707, 2708, 2709, 2757, 2761, 
2763, 287::>, 2984, 3002, 3003, 3004, 3005, 3007, 3194, 3196, 
3280, 3301, 3313, 3315, 3318, 3339, 3371, 3392, 3426, 3430, 
3463, 3487, 3503, 3507, 3521, 3522, 3526, 3572, 3603, 3617, 
3620, 3637, 3680. 
e. Di•ease dtwelopment 
18, 27, 61, 63, 66, 82, 152, 172, 233, 234, 246, 346, 365, 379, 
4fl6, 498a, 568, 571, 573, 574, 630, 746, 747, 752, 755, 786, 
793, 805, 850, 891. 924, 929, 933, 953, 960, 961, 982, 993, 
1026, 1043, 1058, 106.3, 1068, 1074, 1094, 1134, 1142, 1179, 
1186, 1270, 1291, 1298, 1302, 1304, 1307, 1310, 1311, 1353, 
1399, 1502, 1531, 1570, 1571, 1583, 1593, 1605, 1607, 1608, 
1610, 1611, 1644, 1645, 1689, 1754, 1755, 1606, 1844, 1857, 
1888, 2005, 2026, 2067, 2113, 2114, 216.5, 217la, 2218, 2230, 
2373, 2377, 2423, 2450, 2545, 2547, 2594, 2595, 2596, 2627, 
2629, 2636, 2705, 2730, 2756, 2837, 2838, 2876, 2883, 2916, 
2962, 2981, 2984, 2999, 3001, 3014, 3039, 3109, 3110, 3195, 
32R9, 3301, 3304, 3316, 3374, 3376, 3377, 3433, 3434, 3439, 
3440, 3493, 3494, 3495, 3506, 3529, 3563, 3602, 3603, 3668, 
3671, 3672. 
6. Lethal tt•mperatures for spores, mycelium, viruses, etc. 
5, 40, 85. 130, 152, 205, 214, 220, 235, 287a, 301, 310, 311, 
344, 397, 398, 399, 400, 401, 409, 410, 411, 414, 415, 416, 
417, 439, 505, 570, 572, 590, 593, 618, 701, 774, 775, 777, 
778, 779, 783, 784, 786, 826, 843, 863, 864, 865, 866, 867, 
868, 872, 925, 981, 1076, 1077, 1078, 1150, 1155, 1179, 
1282, 1283, 1290, 1300, 1321, 1385, 1386, 1398, 1430, 1437, 
1485, 1552, 1556, 1581, 1591, 1598, 1612, 1617, 1635, 1672, 
1673, 1674, 1697, 1736, 1748, 1779, 1795, 1807, 1808, 1818, 
1822, 1842, 1879, 1888, 1905, 1911a, 1912, 1922, 1949, 1952, 
1970, 2025, 2027, 2057, 2067, 2078, 2107, 2108, 2109, 2110, 
2111, 2112, 2132, 2151, 2173, 2202, 2210, 2211, 2216, 2239, 
2284, 2289, 2290, 2305, 2312, 2335, 2344, 2346, 2348, 3249, 
2350, 2361, 2374, 2381, 2403, 2420, 2422, 2423, 2424a, 2468, 
2510, 2536, 2390a, 2606, 2640, 2701, 2745, 2761, 2798, 2799, 
2841, 2847, 2848, 2925, 2950, 3013, 3017, 3018, 3019, 3020, 
3021, 3022, 3024, 3025, 3026, 3027, 3030, 303la., 3036, 3052, 
3 t14, 3143, 3190, 3225, 3233, 3243, 3285, 3321, 3322, 3323, 
3326, 3336, 3380, 3438, 3463, 3491, 3502, 3504, 3527, 3562, 
3629, 3630, 3632, 3634, 3654. 
7. Htorage temperatures and di•ease or injury 
B. Roil 
9, 10, 27, 28, 151, 171. 368, 371, 372, 374, 375, 376, 377, 
:!80, 49Sa, 691, 712, 855, 883, 985, 1166, 1291, 1670, 1692, 
1754, 1855, 1856, 1857, 1858, 1859, 1860, 1925, 2022, 2026, 
2091, 2093, 2373, 2517, 2518, 2519, 2520, 2521, 2559, 2562, 
2563, 2584, 2596, 2760, 2832, 2905, 2916, 3033, 3047, 3152, 
3298, 3420, 3434, 3474, 3503, 3504, 3522, 3574, 3589. 
1. Gen8ral effects 
178, 437, 763, 1184, 1221, 1678, 1698, 1710, 2133, 2231, 
2293, 2467, 2815, 2816, 2826, 3001, 3421, 3424. 
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2. High (above average), favoring infection and disease 
63, 68, 122, 370, 734, 854, 992, 1133, 1163, 1167, 1168, 
1184, 1319, 1320, 1560, 1680, 1696, 1699, 1707, 1799, 1875, 
1986, 1992, 2287, 3256, 3330, 3566, 3567. 
3. Low (below average), favoring infection and disease 
641, 1181, 1680, 1684, 2067, 2392, 3240, 3479, 3480. 
4. Cardinal temperatures for infection and disease development 
320, 545, 565, 749, 753, 754, 756, 757, 758, 761, 793, 826, 
838, 869, 887, 995, 996, Y97, 1111, 1154, 1166, 1308, 1309, 
1348, 1356, 1373, 1377, 1421, 1465, 1543, 1594, 1595, 1596. 
1606, 1619, 1620, 1621, 1623, 1630, 1642, 1684, 1685, 1686, 
1700, 1701, 1707, 1708, 1709, 1895, 1902, 1903, 1916, 1921, 
1966, 1988, 2065, 2066, 2129, 2130, 2133, 2158, 2159, 2230, 
2358, 2375, 2377, 2548, 2590, 2637, 2650, 2687, 2688, 2689, 
2691, 2692, 2705, 3199, 3297, 3298, 3302, 3305, 3308, 331.2, 
3352, 3421, 3425, 3426, 34.29, 3430, 3431, 3433, 3440, 3480, 
3532, 3669, 3670, 3671, 3672, 3673. 
C. ~,rost and low temperature injury 
D. Winter injury 
1, 33, 91, 134, 166, 186, 187, 188, 199, 208, 245, 247, 26ll, 
275, 276, 288, 296, 367, 431, 458, 524, 531, 585, 591, 669, 
673, 699, 707, 724, 726, 733, 738, 742, 743, 765, 798, 980, 
994, 1059, 1164, 1171, 1173, 1216, 1253, 1268, 1313, 1314, 
1;125, 1335, 13:54, 1387, 1389, 1390, 1395, 1414, 1428, 1528, 
1532, 1535, 1632, 1702, 1703, 1714, 1715, 1718, 1759, 1798, 
1801, 1845, 1931, 1932, 1979, 2001, 2033, 2062, 2077, 2084, 
2103, 2205, 2217, 2221, 2224, 2265, 2277, 2278, 2279, 2281, 
2317, 2322, 2323, 2325, 2326, 2343, 2354, 2409, 2419, 2434, 
2453, 2482, 2490, 2495, 2508, 2t321, 2635, 2666, 2675, 2680, 
2754, 2779, 2831, 2843, 2865, 2874, 2894, 2896, 2929, 2975, 
3038, 3058, 3069, 3070, 3071, 3072, 3074, 3075, 3079, 3080, 
3081, 3117, 3149, 3157, 3342, 3354, 3355, 3384, 3411, 3412, 
3413, 3448, 3460, 3469, 3485, 3508, 3536, 3538, 3577, 3614, 
3616, 3639, 3652, 3661, 3675, 3686. 
7, 132, 155, 185, 187, 255, 256, 302, 307, 308, 404, 424, 462, 
525, 526, 537, 575, 583, 624, 661 672, 674, 799, 892, 897, 
919, 946, 986, 1053, 1140, 1148, 1190, 1192, 1201, 1277, 
1293, 1317, 1370, 1371, 1383, 1387, 1391, 1429, 1431, 1432, 
1441, 1452, 1506, 1521, 1590, 1647, 1745, 1759, 1784, 1786, 
1994, 1996, 1997, 2003, 2072, 2102, 2104, 2141, 2145, 2171, 
2186, 2208, 2244, 2257, 2261, 2288, 2315, 2327, 2329, 2399. 
240~ 241~ 241~ 2553, 255~ 273~ 2736, 274~ 274~ 281~ 
2815, 2816, 2844, 2864, 2923, 2928, 2951, 3037, 3061, 3113, 
3121, 3153, 3171, 3174, 3176, 3178, 3179, 3205, 3257, 3260. 
3261, 3262, 3277, 3281, 3282, 3414, 3444, 3452, 3454, R531, 
3560, 3561, 3570, 3575, 3591. 
XX. TIME FACTOR (InfluenN' on viallility, infectivenesq, etc., of spores) 
136, 167, 366, 37:"1, 374, 377, 429, 507, 539, 71R, 766, 789, 
808, R22, 849, 876, 89R, 907, 922, 947, 954, 960, 961, 1022, 
1032, 1092, 1093, 1110, 1198, 1199, 1206, 1254, 1350, 147:1, 
1485, 1563, 1565, 1728, 1729, 1730, 1733, 1856, 1860, 2010, 
2107, 2210, 2276, 2304, 2366, 2374, 2471, 2510, 2536, 2566, 
2569, 2.570, 2587, 2628, 2851, 3300, 3303, 3305, 3330, 3487, 
3496, 3611, 3682. 
XXI. TOXINS AND CHEMOTROPIC RESPONSES 
XXII. VENTILATION 
335, 336, 337, 467, 503, 557, 558, 559, 633, 790, 812, 818, 
881, 1022, 1040, 1107, 1225, 1226, 1227, 1299, 1341, 1352, 
1369, 1458, 1468, 1539, 1602, 1717, 1776. 1826, 2013, 2035, 
2036, 2100, 2251, 2310, 2488, 2506, 2676, 2738, 2987, 3122, 
3123, 3126, 3193, 3332, 3347, 3653, 3682. 
A. Air drainage, etc. 
257, 369, 534, 638, 645, 1417, 1546, 2299, 2447, 2774a, 
2811, 2812, 3215, 3331, 3357, 3616. 
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XXIV. WIND, as an agent of: 
A. Di,ea.se spread 
400, 885, 2334, 2336, 2337, 2523, 2531, 2597, 3008, 8102, 
3145, 3167, 3612, 3637. 
172, 375, R76, 379, 380, 381, 504, 1370, 1525, 1670, 2022, 
2098, 2299, 2373, 2519, 3047, 3474, 3497, 8522. 
12, 13, 14, 20, 23,· 29, 58, 81, 90, 106, 113, 114, 131, 137, 
138, 143, 151, 166, 169, 170, 177, 184, 195, 198, 201, 202, 
240, 264, 274, 284, 292, 311, 321, 322, 334, 345, 384, 388, 
421, 423, 440, 442, 447, 448, 449, 451, 454, 463, 471, 479, 
485, 489, 506, 518, 519, 539, 566, 580, 581, 582, 588, 584, 
587, 589, 594, 625, 628, 639, 642, 648, 660, 670, 677, 703, 
707, 741, 743, 745, 750, 751, 759, 760, 761, 764, 767, 772, 
783, 794, 796, 802, 805, 811, 832, 870, 877, 878, 881, 883, 
884, 896, 900, 906, 920, 921, 941, 950, 953, 962, 964, 982, 
1007, 1010, 1025, 1026, 1035, 1049, 1054, 1061, 1071, 1077, 
1086, 1102, 1110, 1115, 1116, 1123, 1124, 1125, 1142, 1175, 
1190, 1197, 1214, 1218, 1221, 1241, 1255, 1256, 1257, 1260, 
1262, 1263, 1264, 1265, 1267, 1273, 1294, 1301, 1308, 1371, 
1375, 1388, 1389, 1392, 1415, 1434, 1440, 1469, 1472, 1516, 
1527, 1536, 1541, 1542, 1559, 1564, 1599, 1636, 1644, 1648, 
1669, 1670, 1675, 1682, 1683, 1686, 1696, 1704, 1705, 1757, 
1760, 1765, 1768, 1770, 1778, 1841, 1868, 1874, 1899, 1907, 
1911, 1940, 1946, 1947, 1967, 1968, 1969, 1974, 2012, 2029. 
2055, 2056, 2086, 2090, 2101, 2128, 2140, 2148, 2149, 2172, 
2177, 2212, 2233, 2234, 2240, 2252, 2256, 2261, 2262, 2263, 
2274-, 2283, 2289, 2339, 2342, 2363, 2392, 2427, 2428, 2431, 
2432, 2457, 2459, 2465, 2467, 2468, 2470, 2474, 2478, 2479, 
2485, 2495, 2513, 2537, 2539, 2540, 2577, 2580, 2585, 2588, 
2600, 2602, 2606, 2615, 2620, 2621, 2683, 2634, 2644, 2656, 
2657, 2673, 2677, 2681, 2683, 2684, 2691, 2725, 2730, 2732, 
2737, 2745, 2747, 2756, 2758, 2769, 2805, 2809, 2813, 2843, 
2858, 2861, 2870, 2873, 2879, 2881, 2882, 2888, 2916, 2919, 
2926, 2927, 2958, 2959, 2961, 2967, 2968, 2969, 3015, 3016, 
3038, 3050, 3063, 3064, 3067, 3068, 3077, 3095, 3108, 3114, 
3148, 3149, 3150, 3180, 3189, 3192, 3200, 3204, 3211, 3212, 
3216, 3236, 3237, 3239, 3264, 3265, 3266, 3267, 3268, 3270, 
3279, 3304, 3310, 3315, 3319, 3372, 3373, 3893, 3404, 8414, 
3420, 3421, 3427, 3441, 8442, 3443, 3451, 3471, 3490, 8494, 
3511, 3512, 3523, 3525, 3535, 3610, 3611, 3631, 3640, 3645, 
3688. 
25, 306, 579, 849, 881, 94-8, 949, 983, 1028, 1035, 1069, 
1117, 1118, 1125, 1261, 1374, 1375, 1622, 1692, 1841, 1874-, 
2262, 2435, 2479, 2551, 3105, 8215, 3351, 3466, 3525, 3631, 
3634, 3646, 3682. 
B. Drying and cooling 
110, 160, 207, 228, 293, 405, 543, 670, 962, 976, 1097, 1174, 
1237, 1261, 1275, 1389, 1447, 1540, 1881, 1987, 1995, 2182, 
2183, 2184, 2209, 2261, 2265, 2294, 2329, 2493, 2515, 2655, 
2955, 2973, 3091, 3168, 3179, 3560, 3570. 
C. Mechanical effect 
426, 634, 684, 686, 768, 770, 976, 977, 1037, 1275, 1286. 
1358, 1360, 1361, 1884, 1392, 1728, 1788, 2325, 2790, 2892, 





ALFALFA (Medicago sativa) 
Bacterial blight (Pseudomonas 
medicaginis) 
2798 
Bacterial root rot (Aplanobacter 
insidiosum) 
1645, 1647, 2111 
Frost blisters 
2354 
Leaf spot (Pseudopc~iza medicaginis) 
1641., 3150 
White spot 
2382, 2693, 2694 









182, 289, 403, 789, 1381, 3828 
AMARYLLIS (Amaryllis sp.) 
Phoma amaryllidis 
1806 
AMORPHOPHALLUS CAMP ANULATUS 
Windburn 
1097 





.Anthracnose ( N eofabraea malicorticls) 
649, 985, 1864 
Bitter pit (stippen) 
9, 66, 168, 380, 388, 472, 494&, 497, 
498, 745, 899, 901, 902, 908, 1197, 
1216, 1370, 1398, 1427, 1525, 1722, 
1850, 2085, 2090, 2091, 2092, 2098, 
2708, 3009, 3010, 3564, 3649, 
Bitter rot (Glomerella cingulata) 




Black rot (Physalospora eydoniae) 
791, 1481, 2415, 2564, 3264 
Blister 
168, 987, 1870, 8155 
Blister spot (Pseudomonas papulans) 
2755 
Blossom wilt (Sclerotinia cinerea) 
805 
Bloteh (Phyllostlcta solitarla) 
1075, 1206, 1911, 2729, 2881, 2919, 
8264 
Brown bark spot 
1870, 3230 









Cedar rust (Gymnosporangium ;juniper!· 
virginianae) 
13, 14, 583, 670, 1115, 1117, 1118, 
1260, 1264, 2660, 2663, 2881 
Chlorosis 










168, 472, 2085, 2785 
Crown gall (Bacterium tumefaoiens) 






168, 380, 882, 888, 987, 989, 1219, 
2136, 2209 
Fire blight (Bacillus amylovorus) 
13, 365, 584, 676, 1169, 1268, 1264, 
1636, 2200, 2398, 2644, 2661, 3156, 
3258, 3264, 8556 
Fish-eye rot (Corticium centrifugum) 
452 
Fruit pit 
86, 985, 1910 








Internal browning and breakdown 
151, 2878, 2758, 3295, 3474 
Jonathan spot 
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Powdery mildew (Podosphaera 
leucotricha) 
14-, 68, 150, 983, 984, 1950, 3407, 
3414 
Pink rot (Triehothecium roscum) 
780 
Punk 
168, 989, 2662 
Rots (storage) 
9, 195, 372, 374, 1501, 1502, 1531, 
1754, 2883 
Rosette 
1370, 1956, 2258, 2416 
Scab (Venturia inequalis) 
12, 18, 14, 23, 194, 226, 321, 322, 
334, 393, 462, 485, 539, 584, 791, 
834, 985, 1027, 1028, 1469, 1526, 
1527, 1583, 1680, 1681, 1684, 1689, 
1690, 1704, 1705, 1728, 1729, 1730, 
1732, 1733, 1734, 1955, 2059, 2086, 
2245, 2256, 2300, 2428, 2431, 2732, 
2880, 2881, 2882, 3016, 3148, 3414, 
3442, 3525, 3589, 3665 
Scald 
9, 10, 66, 371, 875, 376, 879, 380, 
381, 498, 504, 985, 1291, 1370, 1525, 





498, 2516, 2517, 2518, 2521 
Spray injury 
General 
625, 1731, 1735, 1979, 2658, 3564 
Arsenicals 
791, 828, 862, 901, 902, 1201, 1826, 
1827, 1362, 1364, 1506, 1731, 3228 
Bordeaux and other copper sprays 
193, 369, 455, 586, 677, 707, 791, 
831, 886, 902, 941, 1370, 1911, 1939, 
2079, 2416, 2532, 3149, 3441 
Lime sulfur and other sulfur sprays 
707, 827, 828, 829, 882, 886, 941, 
1012, 1137, 1370, 1529, 1911, 2049, 
2079, 2917, 3407, 3441 
Oils 






380, 385, 472, 498, 588, 707, 988, 
990, 1370, 1525, 2367, 2380 
Wind scorch 
160 
Winter and frost injury 
36, 369, 707, 798, 986, 1190, 1192, 
1201, 1277, 1370, 1429, 1506, 1521, 
1528, 1669, 1994, 1995, 1996, 2002, 
2003, 2817, 2400, 2563, 2554, 8038, 
3061, 8070, 3080, 3149, 3153, 3205, 
3258, 3281, 3282, 3384, 3448, 3469, 
3531, 3538, 3560, 3561 















ARTICHOKE, GLOBE (Cynara. scolymus) 
Root rot (Rosellinia necatrix} 
2178 






ASPARAGUS (Asparagus officinalis) 
Rust (Puccinia aspara.gi) 
105, 583, 584, 1260, 1261, 1262, 
2435, 2642, 2989, 3041, 3042, 3183, 
3184, 8186 
ASPERGILLUS SPP. 
263, 557, 558, 598, 812, 1531, 1602, 
2374, 2579, 2611, 2834, 3122, 3123, 
3338, 3477 
ASTER ( Ca.llistepllus chinensis) 




Wilt (Fu&arium conglutiu&ns ca.llistephi) 
1570, 1707, 1708 
Yellows 
785, 1707 
AVOCADO (Per&ea. americana.) 
Chlorosis 
1231 
Root rot (Phytophthora cinna.momi) 
3361 
'l'ip and margin bu:ro 
1231 
BACTERIA (Plant pathogenk) 
H'ydrogen·ion influence 
229, 1805 
Illuminating gas toxicity 
1957 
Physiology 
947, 2708, 2709, 3019, 8027, 3635 
BANANA (Musa sp.) 
Anthracnose (Gloeosporium musa.:rom) 
3831 
Black·tip and leaf spot (Cercospora spp.) 










Panama disease or wilt (Fusarium 
cubense) 
311, 3459 
BARLEY (Hordeum vulgare) 
Bacterial blight (Bacterium translucens) 
1697 




Dwarf leaf rust (Puccinia anomala) 
390 
Mildew, powdery (Ery&iphe graminis) 
836, 2645, 2810, 3099 
Potash deficiency 
1182 




Seed coat injury 
1547 
Smut, eovere<l (Ustilago hordei) 
934, 1430, 1437, 2650, 2780, 3190 
Smut, Joo&e (U&tilago nuda) 
85, 826, 1024, 1998, 2701 
Spot blotch (Helminthosporium sativum) 
836 
Stripe (Helminthosporium gramineum) 



























BEAN ( Phaseolus spp.) 
Anthracnose ( Colletotrichum 
lindemuthianum) 




Bacterial disease (Phytomonas 
medicaginis var. phaseolicola) 
439 
Bacterial spot (Bacterium viridifa.ciens) 
1078, 3310 
Bacterial wilt (Bacterium fiaccumfaciens) 
1385, 1893, 1894 
Blight (Bacterium phaseoli) 
849, 1145, 1146, 1262, 2289, 2606 
Boron injury 





Leaf spot (Phyllosticta phaseolina 1) 
1292 
Mildew, downy (Phytophthora phaseoli) 
582, 1260, 1261 
Mosaic 
924, 925 




Root rot (Fusarium martii phaseoli) 
437, 438, 2637 
( Pythium irregulare) 
2190 
Stem rot (Corticium vagum) 
2692 
Sunseald 
1525, 1985, 1990, 1992 
Yeast spot (Nematospora phaseoli) 
3617 
BEECH (Fagus americana) 
Spray injury 
625 














506, 507, 509, 510, 2959 
Frost bliRter 
245 
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Gall& (Bacterium tumefaciens) 
1906 










Leaf spot (Bacterium aptatwn) 
897 
(Cereospora betieola) 




Root rots (Phoma betae and other causes) 
102, 271, 845, 642, 854, 890, 1056, 
1104, 1105, 1106, 1181, 1200, 1821, 
2044, 2227, 2607, 2642, 2690, 2697, 
2990, 3154, 8689 
Rust (Uromyces betae) 
S52S 
Soil reaction relations 
1198, 1200, 1819 
Yellow leaf (drouth) 
8846 
BEGONIA (Begonia sp.) 
Crown gall (Ba.cterium tumefaciens) 
8082 
BERSEEM (Trifolium alexandrinum) 
Stem rot ( Rhizoctonia solani) 
8245 
BETEL VINE (Piper betle) 
Phytophthora. sp. 
3287 
BLUEBERRY (Vacelnium spp.) 




BOTRYTIS SPP. (Chie:fly B. cinerea.) 
55, 225, 866, 408, 557, 658, 789, 
1563, 224.7, 2874, 24.56, 2463, 2579, 
3036, 8477, 3511 
BOWLESIA SEPTENTRIONALES 
BMterla.l disease (Phytomonas bowlesia) 
1912 
BROAD BEAN (Vicia faba) 
Boron injury • 
388, 3470 
Streak (Bacillus lathyri) 
2424 
BROMES (Bromna spp.) 
Bacterial disease (Bacterium coronafaciens 
v&r. a.tropurpureum) 
2640 
Brown rust (Puccini& dlspersa) 
1022, 8461, 8468 
BUCKWHEAT (Fagopyron e&culentwlt) 
Aseochyta fagopyrum 
1854 




CABBAGE (Bra.\sica oleracca) 
Black·leg (Phoma !ingam) 
570, 3422, 3435 
Black·rot (Bacterium eampestre) 
2788, 3026 
Club root (Plabmodiophora br&sbicae) 
320, 333, 549, 551, 1195, 1680, 1681, 
1918, 2230, 2231, 2232, 2314, 2642, 
3144, 8348, 3523, 8601 
Dibeases, general 
1301, 8427 










Ring-spot (Myco&phaerell& brasslcicola) 
8504 




Wire stem ( Corticium vagum) 
1184 
Yellows (Fu~arium conglutinans) 
760, 1188, 1184, 1678, 1680, 1681, 
1683, 1685, 1689, 1696, 2482, 8296, 
8297, 8802, 8805, 8429, 5435 
CACAO (Theobrome cacao) 
Aspergillus halophilus 
2884. 
Bud rot (Phytophthora faber!) 
698, 2672 
Collar crack (Armillaria melle a) 
697 
CALADIUM (Caladium sp.) 
Gloeoapol'iose ( Gloeosporium aracea.rum) 
1897 
CANNA. (Canna sp.) 
Bud rot (Bacterium ea.nna.e) 
410 
CA.RA WAY (Carum carv!) 
Leaf disease (Taphl'idium umbelllfera.rum) 
2202 
CARNATION (Dianthus earyophyllus) 
Gas injury 
680 
Rust (Uromyces caryophyllinus) 
2642, 2966, 8145, 8146 
Stem rot (Corticlum vagum) 
257. 1875. 2467 
BIBLIOGRAPHY 177 
Wilt (Alternaria sp.) 
648 
(Fn&arium spp.) 
241, 719, 3563 
CARROT (Dancns carotai 
Black·rot (Alternaria radicina) 
1856 
Blight (Macrosporium carotae) 
794 
Crown rot (Rhizoctonia sp.) 
3568 
Leaf spot ( Cercospora apii carotae) 
794 
Root> rot (Phoma sa.nguinolenta) 
2772 
Soft rot (Bacillus earotovorus) 
1282, 1283, 1672, 1673 
CASSAVA ( Manihot esculen ta) 
Chlorosis 
999 
CASTOR BEAN (Ricinu& communis) 
Fusarium ricini 
3345 
Gray mold ( Sclerotinia ricini) 
1153 
CAULIFLOWER (Bra&sica oleracea 
botrytis) 
Bacterial leaf spot ( Bacteriun1 
maculicolum) 
2107 
Black·leg (Phoma lingam) 
570 




Leaf spot (Alternaria spp.) 
3503, 3506 




Spray injury (copper) 
2893 
CELERY (Apium graveolens) 
Black heart 
3621 
Blight, early ( Cercospora apii) 
713, 810, 813, 815a, 1016, 1056a, 
1057, 1779, 2747, 3335, 3613 
Blight, late (Septaria apii) 
470, 810, 993, 1016, 1764, 1818, 
3213, 3280, 3284, 3523, 3613, 3685 
Frost blister 
245 
Heart rot (Bacillus carotovorus) 
1868 
Phoma rot (Phoma apiicola) 
214 
Pink rot (Sclerotinia libertiana) 
2636 

















447, 760, 3189, 3202, 3267 
Foot rots (Helminthosporium bpp.) 
soo, 1715, 2348, 2495 
Frost injury 
980, 1414 
Fusarium blights (Fusarium spp ) 





Lack of soil aeration 
32 
Lodging 
1525, 1813, 2715 
Mildews (various) 
94, 2646, 2718, 2719, 2907, 2907a 
Potassium starvation 
1271, 1942 
Rusts (Puccinia spp.) 
25, 284, 819, 351, 488, 605, 660, 772, 
806, 870, 877, 878, 879, 1007, 1009, 
1025, 1032, 1046, 1088, 1089, 1090, 
1092, 1093, 1214, 1412, 1416, 1417, 
1454, 1628, 1768, 1874, 2040, 2041, 
2088, 2155, 2238, 2252, 2331, 2435, 
2442, 2469, 2470, 2471, 2472, 2495, 
2642, 2774, 2774a, 2776, 2819, 2846, 
2853, 2906, 2958, 2976, 3063, 3064, 
3077, 3104, 3110, 8472 
Seedling blight ( Gibberella saubinetii) 
761, 1681, 3428 
Septaria diseases (Septaria spp.) 
3488, 3489 
Smuts (various) 
84, 86, 351, 1091, 1430, 1592, 1769, 
1778, 1822, 2369, 2739, 2871, 3103, 
3233 
Soil acidity 
689, 1959, 2364 
Soil exhaustion 
2721 
Tak~·all ( Ophio bolus spp.) 
169, 218, 356, 690, 781, 1210, 132S, 
1394, 143S, 1499, 201S, 2157, 2737, 
2850 
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Winter and frost injury 






CHERRIES (Prunus spp.) 






Leaf scorch (Gnomonia erythrostoma) 
2283 
Leaf spot 








827, 831, 3663 
Winter and frost injury 
591, 1148, 1391, 2102, 2103, 2244, 
2734, 2736, 3070, 3079, 3538 
CHESTNUT (Cabtanea dentata) 
Blight (Endothia parasitica) 
60, 1374, 1376, 2964, 3134, 3135, 







1493, 1494, 3458 
CHRYSANTHEMUM (Chrysanthemum sp.) 
Septoriose (Septaria chrysanthemella) 
1404 
CINERARIA (Senecio cruentus) 
Cyanide injury 
1248, 1977 
<.JlTRUS (Citrus spp.) 
Alkali injury 
1742, 1953, 2631 
Bacterial spot (Bacillus citrimaculans) 
777 
Blast (Bacterium sp.) 
962, 1472, 1879, 3014 
Blight (Phytophthora faberi) 
2379 
Boron injury 
402, 1740, 3234 




Canker (Bacterium citri) 
776, 1951, 1952, 2466, 2468, 2474, 
2476, 3491 
Cement dust injury 
2445 
Chlorosis and mottle-leaf 
149, 348, 349, 433, 706, 1002, 1232, 





454, 464, 536, 602, 706, 1000, 1001, 




602, 2084, 2205, 3485, 3616 
Fruit rot (Penicillium sp.) 













Mal di gomma (foot rot) 
1537, 3142, 3235 
Melanose ( Phomopsis citri) 





363, 740, 1780, 3626, 3627 
Powdery mildew (Oidium tingitanium) 
508 
Rots, general 
1043, 2837, 2838, 3307 
Scab ( Clado&porium citri) 
952, 2473, 2475, 2476, 3131, 3235, 
3331, 3619 
Sodium salts (mjury) 
2176 
Soil acidity relations 
1038 
Spray injury 
74, 363, 740, 2750 
Stem-end rot (Diplodia natalensis) 









634, 2182, 2183, .2184, 2655, 3049 
Withertip ( Colletotrichum gloeosporioides) 
166, 706, 2749 
CLADOSPORIUM SPP. 
157, 1350 
CLOVERS (Trifolium spp.) 
Anthracnose (Colletotrichum trifolii and 
Gloeosporium caulivorum) 
1041, 1074, 2233, 2432, 2513, 3526 































COCONUT PALM (Cocos nueifera) 
Bud rot (Bacillus coli) 
1635, 2952 
(Phytophthora spp.) 
2672, 2920, 3360 
Lightning injury 
2952, 2953, 2954 
Root diseases 
2449 




















Damping·off (various organisms} 









Nursery blight (Phomopsis jnniperovora) 
1249 
Oxygen lack around l'Oots 
1435 
Root rot, seedling 
1187 




Rust (Melampsora pinitorqna) 
1312 
Smoke injury 
179, 2322, 2785, 3578 
Soil reaction and root fungi 
2175, 3516 
Winter and frost injury 
297, 1053, 1318, 1325, 1845, 2288, 




CORN, Maize (Zeae mays) 
Bacterial spot (Pseudomonas holci) 
17 48, 2708, 2709 






782, 1120, 1121, 2080 
Cob·rot (Basisporium gallarum) 
825, 2167 
Dry rot (Diplodia macrospora) 
839 
(Diplodia zeae) 
75, 440, 567, 571, 823, 824, 1477 
1478, 1594, 2166, 2170, 2433, 2590, 
3392 




Hail injury and disea•e 
816 




Magnesium deficiency (chlorosis) 
1652, 1654 
Mildews ( Sclerospora spp.) 
2173, 3542 
Penicillium injury (Penicillium sp.) 
1593 
Physoderma dises.se (Physoderma zeae· 
maydis) • 
3314, 3315, 3316 
Pythium seedling blight (Pythium sp.) 
1595, 1596 
Rot, ~ar and seed (Fusarium mon!liforme) 
1478, 1916, 2028, 8532 
Rot, stalk (Phytomonas d!ssolvens) 
2762, 2768 
Rust (Puccin!s. sorghi) 
8486, 3487 
Seedling blight s.nd root rot ( Gib berella 
saubinettii) 
82, 389, 753, 754, 755, 756, 757, 758, 
760, 761, 764, 838, 1195, 1478, 1560, 
1680, 1686, 1687, 1690, sus2 
(Helminthosporium ~p.) 
3199 
Smut (Ustilago zeae) 
108, 594, 826, 1221, 1459, 1478, 
1559, 1689, 1835, 1984, 2432, 2510, 
2526, 2527, 2551, 2552, 3143, 3318 
Spot dises.se (Helminthosporium rnay<lis) 
2851 

























COTTON (Gossypium hirsutum) 
Alkali injury 
517 
Angular leaf spot (Bacterium 
malvacearum) 
395, 396, 948, 949, 973, 1125, 2065, 
2067, 2744, 3194, 3195, 3196 
Anthracnose (Giomerells. gossypii) 




121, 164, 832, 1937 

















• Nems.tospora coryli 
955 
Root rot (Chiefly Phymatotrlchum 
Rust 
omnivorum) 
914, 915, 916, 917, 1760, 1761, 2427, 
2477, 2642, 2963, 3248, '3252, 3253, 
3254, 3255 
119, 265, 832, 1195 
Seedling blight (Colletotri~hum sp.) 
3223 
Roil moisture excess 
154 
Sore·shin ( Corticium vs.gum) 
68, 152, 153, 2066, 2448, 3439, 3440 
Yt>llow leaf 
2370 
COTTONWOOD (Populus sp.) 
Chlorosis 
819 
COWPEA (Vigus. sinensis) 
Bacteris.l spot (Bs.ctl'rlum virldlfacif'ns) 
1078 




CRANBERRY (Vaccinlum ms.crocs.rpon) 






Oxygen s.nd cs.rbon dioxide relations 
223, 2965, 84.15 
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CRESS (Lepidium sativum) 




Bacterial spot (Bacterium v~sicatorium 
raphani) 
3562 
Black-leg (Phoma lingam) 
570, 572, 3573 
Black-rot (Bacterium campestre) 
3026 
Club root ( Plasmodiophora brassicae) 
549, 551, 2057, 3529 
Mosaic 
574 
White rust ( Cystopus candid us) 
2378 
CRYPTOMERIA JAPONICA 
Heartwood rot (Fornes ulmarius) 
1403 
CUCUMBER (Cucumis sativus) 
Angular leaf spot (Bacterium lachrymanR) 
505, 2708, 2709, 3031 










Downy mildew (PseudopPronospora 
cubensis) 
580, 1460, 1829, 3146 





78S, 1616, 3438 





Anthracnose (Co!letotrichnm lagenarium) 
1068 
Blight (Macrosporinm cueumerinum) 
350 
Downy mildew (Pseudoperonospora 
cubensis) 





Powdery mildew (Erysiphe 
cichoracearum) 
730 
Rot (Sclerotium rolfsii) 
2767 
Soft rot (Bacillus melonis) 
1114 





CYCLAMEN (Cyclamen sp) 





















DEWBERRY (Rubus sp.) 





24, 219, 249, 317, 1010, 1372, 1525, 
1963, 2265, 2266, 2330, 2412, 2492, 
2642, 3266, 3462 

















182, 952, 2304 
Plasmopora v!tieola 
1566, 2627 
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EGGPLANT (Solanum melongena) 
BUght (Phomopsis vexans) 
851, 2057, 2058 
Rot (Phytophthora terrestris) 
1747 
Wilt (Verticillium alboatrum) 
76, 1243 
ELM (Ulmus spp.) 
Diseases, general 
1081 
















EUONYMUS (Euonymus japonicus) 
Mildew (Oidium euonymi·japonicae) 
2811 
EUPHORBIA SPP. 
Rust (Uromyc~s spp.) 
200, 3301 
EVENING PRIMROSE (Oenoth~ra sp.) 









Winter and frost injury 
2894 
FLAX (Linum usitatissimum) 
Anthracnose (Colletotriehum lini) 
3323 
Heat canker 
1390, 1525, 2639 
Pasmo (Phylactaena linicola) 
341 
Root rot (Rhizoctonia sp.) 
340 
Rust (Melamp~ora lini) 
1294 
Wilt (Fusarium lini) 
45, 283, 362, 760, 1680, 1689, 1709, 
2151, 3312, 3313, 3423 
FOXTAIL ( Chaetochloa luteseens) 
Bacterial disease (Pseudomonas 
alboprecipitans) 
2761 
Rust (Puccinia perplexans) 
2819 
FRUIT TREES, general 
Alkali injury 
1371 
Calcium and potMsium starvation 
2020 
Cement duRt injury 
52, 53 
Chlorosis 
206, 515, 710, 1716, 2011, 2722, 
















1723, 2280, 2872, 3403 
Leaf scorch 









147, 148, 971, 972, 1758, 2823, 3229, 
3231, 3664 
Bordeaux 
291, 2657, 3559, 3666 
General 
170, 292, 1371, 1428 
Lime·suliur 
292, 463, 3666 
Oils 
441, 739, 968, 3406 
Sunscald 
307, 2208 
(Also see winter injury) 
Wind injury 
1723 
Winter and frost injury 
33, 139, 155, 255, 256, 307, 308, 309, 
404, 462, 486, 525, 526, 575, 672, 
674, 742, 799, 892, 897, 1371, 1429, 
1718, 1759, 1784, 1786, 1994, 1995, 
1997, 2208, 2257, 2279, 2281, 2327, 
2399, 2409, 2419, 2635, 2843, 2864, 
2928, 3538, 3591 
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184, 809, 2365, 2544, 2805, 8828, 
3338, 3410, 3681 
General relations 






:Moisture and temperature r~lations 
974, 979, 1776, 3128, 3138, 3496, 
3523 
Nutritional factors 
1776, 1837, 1972 
Response to toxins 
192, 557, 558, 559, 631, 632, 790, 
1040, 1539, 1797, 1957, 3126, 8653, 
3662 
Soil compo&ition and reaction 
2514, 3417 
FUSARIUM SPP. 
182, 403, 1602, 1897, 1909, 1960, 
2009, 2213, 2318, 2767, 2848, 2915, 
2979, 8252, S259, 3821, 3322, 8477, 
8563, 8636, 8637 
GARLIC (Allium sativum) 
Helminthosporium allii 
469 
GERANIUM (Pelargonium sp.) 
Bacterial disease (Bacterium erodii) 
1911a 
Leaf spot (Bacterium pelargoni) 
400 




GINSENG (Panax quinquefolium) 
Diseases, general 
3372, 3557, 3558 
GLADIOLUS (Gladiolus &p.) 
Bacterial blight (Bacterium gummisudaus) 
2109 
Corm rot (Penicillium gladioli) 
2113, 2114 
Dry rot (Sclerotium gladioli) 
2064 
Fusarium rot (Fusarium oxysporum var. 
gladioli) 
2063 
Leaf spot (Bacterium marginatum) 
2110 
GLOEOSPORIUM SPP. 
1396, 1398, 2071, 2884 
GLOMERELLA SPP. 




GOOSEBERRY (Ribes sp.) 




GRAPE (Vitis spp.) 




Black rot (Guignardia bldwellii) 
482, 521, 813, 853, 1260, 2577, 2612, 





California vine disease 
2511 
Chlorosis 
127, 158, 484, 522, 553, 655, 694, 
736, 920, 932, 964, 1141, 1508, 1823, 
1838, 1878, 2102, 2225, 2408, 2561, 
2615, 2626, 2683, 3388, 3393 
Court-non' (Short node) 






Gray mold rot (Botrytis cinerea) 
732, 1195, 1876 
Hail injury 






2609, 2625, 2638, 2683 
:Melanose 
2308 
Mildew, downy (P!Mmopora viticola) 
88, 128, 212, 459, 460, 461, 479, 480, 
481, 514, 583, 921, 1110, 1142, 1564, 
1565, 1566, 1568, 1853, 2148, 2177, 
2428, 2431, 2440, 2452, 2585, 2613, 
2614, 2617, 2627, 2668, 2845, 2878, 
3212, 3237, 3405, 3523 
Mildew, powdery (Uncinula necator) 
128, 1142, 1567, 1571, 1848, 2431, 
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Shelling ( Coulure) 










242, 2618, 2683 
White rot (Coniothyrium diplodiella) 
921, 2620 
Wint~r and frost injury 
994, 1140, 2224, 2281, 2326, 2409, 
2490, 2864, 2865 
GRASSES 
Brown patch (Rhizoctonia sp.) 












544, 1254, 1627, 2844, 2847 
HOLLYGRAPE (Mahonla aquifol!um) 
Rusts (Puceinia graminis and P. 
mirabilissima) 
1270 
HOLLYHOCK (Althaea rosea) 
Rust (Puecinia malvaceat·um) 
260, 261, 1262, 1264 
HOP (Humulus lupulns) 
Leaf roll 
1771 
'Mil<lew (Pseudoperonospora humuli) 
89, 262, 422, 2711 
( SphaerothPca humuli) 
2813 
HORSE RADISH (Radicula armoracia) 
Leaf spot (Bacterhtm campPstre var. 
armoraeiae) 
2112 
HYACINTH (Hyacinthus orltmtaliR) 
Yellow rot (Pseudomonas hyacinth!) 
3877 









IRIS (Iris sp.) 
Leaf blotch (Heterosporium gracile) 
2593 
Leaf spot (Didymellina iridls) 
8303 
Rhizome rot (Bacillus carotovorus) 
2696 
JUTE (Corchorus sp.) 
Rhizoctonia 
445, 975 





KUDZU VINE (Pueraria hirsuta) 
Halo spot (Bacterium puerariae) 
1386 
LARCH (Larix sp.) 
Canker (Dasyscypha willkommii) 
445, 930, 1055, 144.4, 2525 
Heart rot (Fomes annosus) 
1444 
Needle cast (Lophodermium laricinum) 
3512 
J,ARKSPUR (Delphinium sp.) 
Bacterial leaf spot (Bacterium delphinii) 
411, 3021 • 
Crown rot (Sclerotium delphinl!) 
324.1 
LEGUMES 
Bacterial diseases (Pseudomonas spp.) 
2027 










Sodium chloride injury 
1410 
LEMON (Citrus limonia) 







173, 174, 176, 177 
Mal secco ( Oolletotr!chum gloeosporloides) 
2496, 2497, 2498 





LETTUCE (Lactuca sativa) 
Anthracnose (Marssonina panattoniana) 
310 
Bacterial blight (Bacterium marginale) 
399 





Botrytis rot (Botrytis cinerea) 
2463, 2597 




Downy mildew (Bremia lactuca) 
883, 2038, 2195, 3523 
Drop ( Sclerotinia sp.) 
197, 1836, 2968, 3129, 3185, 3493 
Root·knot (Heterodera radicicola) 
2335 




Soil reaction rPiation 
3517 
Roil salt excess 
615 
Tip burn 
1877, 2123, 2333, 3181, 3289 
Wilt (Bacterium vitians) 
399 
LILAC (Syringa vulgaris) 
Blight (Bacterium syt•ingae) 
412 







Soft rot (Baeillus sp.) 
3336 
r.oBELIA (Lobelia sp.) 
Rhizoctonosis (Rhizoetonia solnni) 
3272 












MALLOW (Hibiscus ventifolius) 
Intumescenses 
700 
MANGO (Mangifera indica) 
Anthracnose ( Colletotrichum 
g!oeosporioides) 
2140 
Bacterial disease (Bacillus mangifera) 
774 
MAPLE (Acer spp.) 
Leaf seorch 
3147 
Oil spray injury 
359 
MILLET (Paspalum scrobiculntum) 
Kodra smut (Sorosporium paspali) 
2153, 2836 
MILLET (Setaria spp.) 
Downy mildew (Sclerospora graminicola) 
1461, 1463, 1464, 1465, 2173 
MILLET, PROSO (Panicum miliaceum) 




MINT (Mentha spp.) 
Rust (Puccinia menthae) 
298, 1558 











MOUNTAIN LAUREL (Kalmia latifolia) 
L~af blight (PhomopRis kalmiae) 
874 
MUCOR SPP. 
263, 366, 820, 1245, 1602, 1891, 2579 
MULBERRY (Morus sp.) 
Blight (Bacterium mori) 
97, 775, 3025 
Canker (Nectria cinnabarina) 
97 
Mildew (Phyllactinia corylell) 
1380 
Rust (Aecidium mori) 
1380 





NASTURTIUM (Tropaeolum majns) 
Leaf spot (Bacterium aptatum) 
397 
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Wilt (Bacte1·ium solanaeearum) 
409 
NEMATODE (Heterodera spp.) 
1154, 1155, 2335, 2483 
NYMPHAEA SPP. (Pond lilies) 
Leaf spot (Helicosporium nymphaerum) 
2599 




199, 591, 1314 
Mildew ( Microsphaera spp.) 
929, 1844, 2436, 2717, 2997 
OAT (Avena sativa) 
Acidity disease 
1913, 2034 










Halo blight (Bacterium coronafaciens) 
863, 2708, 2709 
Leaf·speck and grey speck 
72, 77, 561, 562, 563, 1416, 1453, 
1533, 1534, 2699, 2821, 2822, 2867, 
2869, 3376, 3650 




Powdery mildew (Erysiphe graminis) 
2647 
Reel am a tion diseaoe 
72, 77 
Rust, general 
1584, 2271, 2457, 2774a 
Rust, crown (Puccinia coronata) 
1601, 2168, 2503 
Rust, leaf (Puccinia graminis) 
1161, 1601, 2432 
Seedling blight (Fusarium culmorum) 
2986 
Smut, general 
318, 1264, 2159, 2338, 2432 
Smut, covered (Ustilago levis) 
826, llSS, 1630, 2650, 2652, 3339 
Smut, loose (U&tilago avenae) 
178, 826, 1430, 1630, 1637, 1638, 
2925, 3352 
Stripe blight (Bacterium striafaciens) 
866 

















OJ,EANDffiR (Nerium oleande1·) 
Bacteriosis (Pseudomonas savastanoi var. 
nerii) 
3013 
OLIVE (Olea europea) 
Knot (Bacterium savaRtanoi) 
2839, 2868, 8022, 3023 
Leaf spot (Ascochyta olea) 
2493 
(Cyeloconium oleaginum) 





ONION (Allium cepa) 
Black stem rot (Macrosporium 
parasiticum) 
848, 3273, 3331 
Blast 
1666 










Mildew (Peronospora schleid(•ni) 
2305, 2973, 3331, 3555 
Keck rot (Botrytis allii) 
3426 




Pul"ple blotch (Macrosporium porri) 
61 
Smudge ( Colletotriehum eircinans) 
3421, 3432 
Smut (Urocystis cepulae) 
54, 389, 1680, 1681, 1686, 3430. 
3431, 3436, 3437 
Soil reaction relation 
3517 
White rot (Sclerotium cepivornm) 
3424, 3425 
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ONION, Welsh (Allium fistulosum) 







Hydrogen-ion concentration and growth 
3482 
Oxygen and carbon dioxide relations 
966, 967 
ORANGE (Citrus sinensis) 



































Bronze leaf wilt 
352, 353 
PARSLEY (Petroselinum hortense) 
Wilt (Bacillus melliae) 
3527 
PASSION VINE (Passiflora edulis) 
Brown spot (Macrosporium sp.) 
2985 
PEA (Pisum spp.) 




Bacterial disease (Pseudomonas seminum) 
520 






Lack of nutrients 
720, 721, 2822, 3060 






Root rot ( Aphanomyces euteiches) 
1242, 1643, 1644, 1690 
(Pythium irr~gulare) 
2190 
Soil reaction relations 
3517 
Stem blight (Pseudomonas pibi) 
2799 






Wilt (Fusarium spp.) 
1642, 1921, 2152, 2370 
PEACH (Amygdalus persica) 
Bacterial spot (Bacterium pruni) 
13, 14, 583, 1195, 2728, 2733, 3020, 
3264 
Brown rot (Sclerotinia fructicola) 
14, 582, 982, 1582, 2730, 2918, 3525 
Chlorosis 
1228 




Leaf curl (Exoascus deformans) 
811, 1260, 1264, 2210, 2212, 2435, 
2512, 2924, 2926, 3239, 3264, 3270, 
3414, 3443, 3525 
Leaf yellowing 
1511, 2924 
(Sec root aeration) 
Little peach 
258, 462 
Mildew ( Sphaerotheca pannosa) 
3559 
Root aeration 





Scab (Cladosporium carpophilum) 
14, 47, 1727, 2730, 2918 
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73, 215, 586, 830, 1244, 14,32, 3232, 
3455 
Bordeaux and other copper sp1·ays 
41, 141, 142, 455, 559, 941, 1204, 
1388 
Lime·sulfur 







Transit rot (Rhizopus nigricans) 
982 
Va!sa canker (Val sa sp.) 
3324, 3325, 3326 
Winter and frost injury 
7, 15, 673, 1191, 1213, 143,2, 1632, 
2102, 2400, 2418, 2743, 2924, 3037, 
3210, 3277, 3412, 3413, 3538, 3575 
Yellows 
258, 462, 3015 
PEANUT (Arachis hypogaea) 
Heat injury 
1322 
PEAR (Pyrus communis) 









462, 676, 778, 1195, 1257, 1505, 







Sea b (Venturia pyrina) 




34.12, 3560, 3561, 3661 
PECAN (Hicoria pecan) 
Anthracnose ( Glomerel!a cingulats) 
2598 
Brown leaf-spot ( Cercospora fuses) 
2598 
Die· back ( Botryosphaeria berengeriana) 
2145 
Kernel-spot (Coniothyrium caryogenum) 
2598 
Leaf blotch (:Mycosphaerella dendroides) 
735 
Nursery blight (Phyllosticta caryae) 
2598 
Rosette 




Scab (Fu•ieladium effn••mu) 




1491, 2141, 2145 
PENICILLIUM SPP. (Chiefly P. glaucum) 
366, 557, 558, 1602, 1900, 2047, 
2374, 2579, 2979, 3300, 3338, 3477, 
3590 
PEONY (Paeonia sp.) 
Blight (Phytophthora paeoniae) 
646 
PEPPER (Capsicum annum) 
Bacterial spot (Bacterium vesicatorium) 
1071, 1077, 2969 
Blossom-end rot 
1440 
Damping-off (Rhizoctonia sp.) 
1440 
Die· back ( V ermicularia capsici) 
709 
Fruit rot (Phytophthora terre&tris) 
1747 




Wilt (Fusarium sp.) 
70, 1196, 1895 
PERONOSPORALES 
1967, 3367, 8610 





















Bli~ter rust (Cronartium ribicola) 
303, 2187, 3050, 3053, 3054, 3089, 
3091, 3093, 3095, 3096 
Blue stain (Ceratostome!la &pp.) 
599, 1839 






Needle cast (Lophodern1ium pinastri) 
8512 
Rot (Polyporus orientalis) 
1405 
RUi.t (Melampsora pinitorqua) 
1312, 8236 
Slash decay (various organisms) 
3094 
Smoke Injury 
861, 2785, 3055 
Sun scorch 
3168, 3171 
Winter and frost injury 
208, 738, 1239, 2261 
'PINEAPPLE (Ananas sativus) 
Aluminum toxicity 
2977 
Brown spot (Bacillus ananas) 
2931 
Chlorosis 
627, 1126, 1127, 1624, 1625, 1626, 
1738, 1739, 2116, 8349, 3540, 8541, 
8593 








1624, 1625, 1626, 1737, 1788, 1789, 
8540, 3541, 8598 






PLUM (Prunus spp.) 
Blight (Bacillus amylovorus) 
1674 
Brown rot (Selerotinia fructieola) 






















Wither tip (Monilia cinerea) 
305 





POPPY (Papaver spp.) 
Bacterial blight (Bacterium papa.vericola.) 
417 
Mildew (Peronospora arborescens) 
3659 
Pleospora. disease (Helminthosporium 
papa veri) 
546 
Soft rot (Bacillul> papaveris) 
130 
POTA'l'O (Solanum tuberosum) 
Arsenical injury ' 
1061, 1669, 1712 
Bacterial lea.f disease (Bacillus tubifex) 
701 
Bacterial rings pot (Bacterium 
sepedonicum) 
8115 
Bacterial wilt (Ba.cillus solana.cearum) 
8018 
Blaekheart 
28, 171, 172, 217, 716, 748, 1164, 
1217, 1525, 2022, 8152 
Black leg (Bacillus phytophthorus) 
1185, 1869, 1870, 2263, 2271, 2303, 












821, 1167, 2896 
Diselises, general 
806, 651, 992, 
1815, 1816, 1901, 
Drouth inJury 
2578 
1058, 1061, 1185, 
2089, 21911 
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Dry rot (Fusarium tubivorum) 
3592 
Early blight (Alternaria solani) 
643, 1185, 1186, 1669, 2261, 2396, 
2602, 3085, 3264 
Frost necrosis and injury 
276, 748, 1164, 1702, 1752, 1801, 










1164, 2240, 2241, 2242, 2243 
Internal browning 
63, 114, 168, 748, 1190, 1216, 3520 
Iron injury 
3118 
Late blight and tuber rot (Phytophthora 
infestans) 
68, 407, 408, 581, 582, 639, 643, 708, 
818, 815, 880, 888, 884, 1018, 1103, 
1185, 1190, 1195, 1257, 1260, 1261, 
1378, 1580, 1591, 1605, 1608, 1668, 
1669, 1675, 1682, 1692, 1704, 1851, 
1852, 1945, 1946, 1947, 1968, 2055, 
2068, 2089, 2162, 2164, 2165, 2261, 
2262, 2276, 2303, 2392, 2396, 2397, 
2482, 24.38, 2485, 2661, 2845, 2870, 
2927, 2930, 3180, 3189, 3206, 3381, 
3371, 3395, 3409, 3523, 3601, 3638, 
3640 





87, 659, 1180, 1580, 1617, 1872, 




Leak (Pythium debaryanmn) 
1353 
Lightning injury 
1693, 311711, 3640 
Lime-sulfur injury 








659, 730a, 747, 1026, 1165, 
1580, 1610, 1611, 1617, 1687, 






2s~ 29~ so~ 2889 
Powdery scab (Spongospora subterranea) 
129, 2163, 2172, 2594 
Pseudonetnecrosis 
2584 
Root rot (Rhizoctonia violaceae) 
2852 
Rots, general 
27, 80, 346, 582, 1556, 2172, 2909 
Rusty spot 
2911 
Scab (Actinomyces scabies) 
279, 583, 610, 635, 640, 1131, 1132, 
1185, 1190, 1195, 1258, 1691, 1699, 
1700, 1701, 1763, 1970, 1991, 2052, 
2053, 2054, 2056, 2057, 2197, 2261, 
2583, 2825, 2826, 2827, 2944, 3146, 
8348, 3416, 3544, 3545, 3547, 3548, 
3549 
Scurf and stem rot (Corticium vagum var. 
solani) 
703, 1185, 1580, 1679, 1684, 1991, 
2417, 2447, 2464, 2687, 2688, 2689, 
2691, 2742 
Silver scurf (Spondylocladium atrovirens) 
2905 
Soft rot ('Bacillus solanisaprus) 
1290 
Spindle tuber 








583, 1061, 1116, 1156, 1164, 1525, 
1669, 1969, 2396 
. Violet root rot (Rhizoctonia crocorum) 
933 
Wart (Synchytrium endobiotlcum) 
389, 511, 688, 695, 887, 888, 889, 




Wilt and rot (Fusarium spp.) 
28, 246, 498a, 855, 1162, 1163, 1166, 
1348, 1678, 1922, 1923, 1949, 1986, 
1988, 1991, 1993, 2024, 2026, 2896, 
2562, 2563, 2875, 3088, 3522, 3640 
Wilt (Verticillium alboatrum) 







267, 1269, 2641, 8881 
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Oidium >J)J! 
421, 2803, 2804 
Phyllactinia corylea 
1269, 3404a 
P!UMULA ( Prlmula obconica) 
l~oot rot ( Thiela' ia basi cola) 
3376 
PROT~A CYNAROIDES 




523, 2290, 3019 
PYTHIU11 SPP. 
500, 3252 
QUINCE (Cydonia oblonga) 
Blight (Bacillus amylovoru;) 
1636 
RADISH (Raphanus sativu~) 
Black root (Aphanomyce; l'aphani) 
1749 
Rust (Cyst opus candidu•) 
3523 
RHIZOCTONIA SPP. 
427, 2069, 2070, 2237, 2275, 2447, 
2448, 3232 
RHIZOPUS SPP. 
406, 598, 817, 1281, 1305, 1306, 
2374, 2802, 3410, 3647, 3654 
RHODODENDRON (l~hododcntlron r,p,) 
Soil acidity relation 
668 
Wilt (Phytophthora cinnamomi) 
2058, 3571 
RHUBARB (Rheum rhapontieum) 
Crown rot (Phytophthora cactorum) 
198 





RICE (Oryza sativa) 
Aluminum toxicity 
2214, 3394 
Bacterial leaf blight (Pseutlomonas 
oryzae) 
1561 
Ba.kllnae disease (Lisea fujikuroi) 
1830 
Blast (Piricularia oryza~) 
6, 1400, 1402, 1828, 2185, 2313, 
2346, 3220, 3225 
Blight (Helminthosporium oryzae) 




1128, 2189, 3606, 3607 








Reed!ing diseases (Hyphomycete;) 
2074 
Seedling rot (Aehyla prohfera) 
4, 1401 
Stem rot (Sclerotium >PJl ) 





IWSE (Ro•a spp.) 






:Mildew (Perono>pora &parsa) 
68~ 2531 
l~UBBER TRgE (Hevea bra.silien,b) 





















Orange rust, ( Gymnoconia i11terstitlalis) 





107, 137, 184, 413, 434, 446, .589, 
766, 787, 789, 790, 877, 881, 900, 
978, 1458, 1773, 2004, 2013, 2014, 
2076, 2087, 2248, 2439, 2642, 2774a, 
2776, 2~46, 2861, 3203, 3414, 3451, 
3601 
Cronartium rihicola (Pine blister rust) 
787, 808, 3093 
Gymnosporangimn spp. (Cedar rusts) 
637, 787, 1039, 3502 
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Puecinia antirrhini (Snapdragon rust) 
787, 788 
Puccinia chry•antheml (Chrysanthemum 
rust) 
1112 
Pucclnla coronata. (Oat rust) 
822, 881, 1473, 2004, 2686, 2774a 
Puccini& dispersa (Rye and certain other 
grasses) 
487, 881, 2004, 2774a, 3465, 3466 
Puccini& graminis (Stem rust of various 
cereals) 
204, 766, 881, 900, 1094, 2004, 2570, 
2686, 2774, 3105, 3109 
Puccini& malva.cea.rum (Hollyhock rust) 
766, 787, 789, 2788 
Puccini& pimpinella.e 
1569 
Puccinia. polygoni (Polygonum rust) 
2004 
Puccinia sorghi (Corn rust) 
2004, 2686 
Uromyces caryophyllinus (Carnation rust) 
787 
Uromyces pis! (Pea rust) 
3125, 3301 
Uromyces trifolii (Clover rust) 
2004 
RYE (Secale cereals) 
Diseases, general 
8189 








Ru&t (Puecinia spp.) 
1093, 2271, 2774&, 2775 













SAFFRON (Crocus sativus) 
Rot (Bacillus Cl:'Oci) 
2216 
S.A.L (Shores robusta) 
Lack of soil aeration 
1483, 1484 
S.!NTOL (Sandoricum koetjape) 





.Acids a.nd growth 
818 
General 
159, 182, 636, 789, 913, 1522, 2596, 
2642, 8498, 8677 





1442, 2465, 3247, 3252 
SEPTORI.A APII 
2686 
SERVICEBERRY (.Amelanchler sp.) 
Witches' broom (Dimerosporium collinsii) 
8100 
SESAME (Sesa.mum indicum) 
Black rot (Bacterium sesami) 
1807, 2312 
White sllk disease (Hypochnus 
centrifugus) 
8656 
SISAL (Agave rigida) 
Chlorosis 
S1U 








579, 718, 2007, 2528 
SNAPDRAGON (.Antirrbinum majus) 
Bacterial leaf spot (Pseudomonas 
antirrhini) 
8248 
Leaf &pot (Phyllosticta antirrhlni) 
1208, 8008 
Ruot (Puee!nia antirrhinl) 
788, 2006, 8572 




SORGHUM (Holcus spp.) 
Baetcrial disease (Bacterium sorghi) 
8031& 
Rust (Puccinia sorghi) 
2686, 3040 
Streak disease (Bacterium holleola) 
867 
Stripe disease (Bacterium a.ndl:opogoni) 
868 
Smut, head (Sorosporium rellianum) 
545, 2550, 2648 
Smut, kernel (Sphaeelotheea sorghi) 
1824, 1825, 2650, 2651, 2652, 2658 
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SOYBEAN (Soja max) 
Bacterial blight (Bacterium glycineum) 
593 





2021, 2048, 2781, 2908, 3604, 3605 
Deficient nutrition 
1135, 2021 
Frog-eye (Cercospora diazu) 
1889 






Pod blight (Diaporthe sojae) 
1887, 2835 
Purple speck (CHcosporina kikuchii) 
2073 





182, 644, 1896, 1904 





Downy mildew (Peronospora eft'usa) 
1462 
Leaf spot (Heterosporium variabile) 
2656, 2659 
Wilt (Fusarium solani) 
3250 
SPRUCE (Picea spp.) 
Armillaria mellea 
725, 1482 
Blue stain ( Ce1·atostomella pini) 
1839 
Damping-oft' (variou~ organisms) 
51 












Winter and frost injury 
296, 726, 2323 
SQUASH (Curcurbita maxima) 







Brown rot (Sclerotinia spp.) 
2580, 2756 
Gum flow ( Clasterooporium carpophilum) 
22 
Gummosis (Pseudomonas ceraous) 
165 










STRAWBERRY (Fragaria sp.) 
Asphalt fume injury 
38 
Black root (Rhizoctouia sp.) 
641 
Diplodina lycoperoici 





Leather rot (Phytophthol'& eactorum) 
312, 2757, 2759 
Mildew (Sphaerotheca humuli) 
2809 
Root dis~ase (Pythium sp.) 
3467, 3468 




SUGAR CANE (Saccharum officiuarum) 
Bacterial stripe (Phytomonas 
ruhrisubalbicans) 
547 
Brown stripe (Helminthosporium 
stenospilum) 
938 
• 'Cane disease" 
243 
Chlorosis and Pahala blight 
2, 801, 936, 1128, 1129, 1886, 2120, 
2122, 2332, 2370 
Degeneration 
652, 653 
Eye-spot (Hellninthosporium sacchari) 
628, 629, 630, 1272, 1881, 1883, 
1885, 2050 
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Red rot (Colletotrichum falcatum) 
444, 846, 1516, 3368 
Red &tripe (Bacterium panic!) 
1884 
Root diseases, gent>ral 
554, 852, 937, 940, 1719 
Root rotR (Marasmius saccbari) 
2370, 3150 
(Pythium Mpp.) 





SUNFLOWER Helianthus annuus) 
Rust (Puccini& helianthi) 
• 136, 1874 
Wilt (Sclerotinia libertiana) 
1902, 3669 
SWEET .ALYSSUM (Alyssum odoratum) 
Rhizoctonia disease ( Rhizoctonia solani) 
3294 
SWEET CLOVER (Melilotus sp.) 
Root disease (Plenodomus meliloti) 
728 
SWEET PEA (Lathyrus odorata) 
Bud drop 
894 
SWEET POTATO (Ipollloea batatas) 
Black rot ( Ceratostomella fimbriata} 
1807, 1808, 1855 
Diseases, general 
2098 








Pox (Cystospora batata) 
1258, 2589 
Seurf ~Yonilochaetl's infuscans) 
1297, 2(188, 2542, 8246 
Soft rot (Rhizopus spp.) 
1303, 1304, 1858, 1859, 1860, 1861, 
3509 
Soil rot (.Actinomyces sp.) 
11, 16, 17, 18, 2030 




SYCAMORE (Platanus &p.) 




Giant leaf spot (Gnomonia pseudoplatani) 
3858 
TEA (Th~a sinensis) 




Red root (Po1·ia hypolateritia) 
1051 
Rt•<l rust (Cephalerous virescen•) 
2023 
Root rot (Botryodiplodia theobroma.e) 
1050, 1052, 3364 
( Rhizoetonia bataticola) 
1050 












50, 1081, 2154, 2897, 8051, 3056, 
8514 
Lenzites spp. 











TIMOTHY (Phleum pratense) 
Potassium starvation 
965 
Rust (.Puccini& poculiformis) 
1597 
Smut (Usti!ago striaetormis) 
717. 2408 
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TOBACCO (Nicotiana tabacum) 
Aluminun1 injury 
1653 
Angular leaf spot (Bacterium angulatum) 
1034, 1035 
Bacterial leaf disease (Phytomonas 
poly color) 
556 




Black root rot (Thielavia basicola) 
56, 59, 213, 347, 609, 760, 792, 793, 
1122, 1195, 1509, 1619, 1620, 1621, 
1650, 1651, 1679, 1680, 1689, 2012, 
3428 
Black rot ( Sterigmatocy&tis nigra) 
1604 
Black shank (Phytophthora nicotianae) 





Brown root rot 
1623, 1650, 1651 
Calcium deficiency 
1083, 2146, 2253 
Frenching 







1613, 1933, 2146, 2306 
Jlhlnut.rition 
57, 1083, 1349, 2253 
Manganese injury 
1572 
Mildew (PcronOsJ>OriL sp.) 
3331 
Mosaic 
35, 20.5, 529, 530, 747, 749, 102(), 
1483, 1542, 1605, 1607, 1614, 1616, 
1794, 1795, 1941, 2078, 2132, 2284, 










1083, 1084, 1085, 1195, 1613, 2306 
White molcl (l<Jrysiphe cichomcearmn) 
1496 
"Wild fire (Bacterium tahacum) 
58, 319, 587, 1035, 1605, 1607, 1622, 
1805, 2708, 2709, 3304, 3375, 3631, 
3634 
Wilt (Bacterium Rolanacearum) 
99, 1086 
(Fusarium oxysporium nicotianae) 
1606 
TOMA'l'O (Lycopersicum esculentum) 
Bacterial canker (Aplanobacter 
michiganense) 
415, 416, 1805, 2708, 2709, 3115 
Bacterial spot (Bacterium ve&icatorium) 
779, 1076, 1077, 3494 
Black mold rot (Rhizopus nigricans) 
3647 
Black spot or fruit rot (Macrosporium sp.) 
704 
(Phoma destructiva) 




1536, 2588, 2746, 2748, 3494 
Blo'Som-end rot 
138, 370, 493, 584, 705, 1116, 1525, 
1536, 2126, 2679, 3034, 3173, 3207, 





Brown rot (Bacterium solanacearum) 
3375 
Buchye rot (Phytophthora terrestris) 
2768 
Chlorosis 
2199, 2822, 2891 
Collar rot (various organisms) 
2571 
Crown gall (Bacterium tnmefaciens) 
2705, 2706, 2707 
Cyanide injury 
1207 
Damping-off (va1·ious organisms) 
231, 1747, 3603 
Disrasf"S 1 ge-neral 
2537 
Downy mildew (Phytophthom infestans) 
2654, 3494 




Foot rot (Rhizoctonia solani) 
234, 2999, 3001, 3494 
Fruit blister 
835 
Fruit rot (Basisporium gallarum) 
2595 
Fruit spot ( Melaneonium sp.) 
3311 









Leaf mold (Claclosporium fulvum) 
234, 1072, 1350, 2010, 2060, 2334, 
2336, 2337, 2523, 3003, 3005, 3006, 
3007, 3102, 3173, 3180, 3612 
Leaf spot (Septaria lycopersici) 
626, 2106, 2~68, 2572, 2575, 2576, 
3102 
Mo8aic 
235, 301, 343, 344, 584, 1610, 2103, 
3438 






Root rot (Thielavia basicola) 
3603 
Roil rot (Rhizoctonia sp.) 
3494 
Southern blight (Sclerotium rolfsii) 
3494 
Stemphylinm leaf spot (Stemphylium sp.) 
3492 
Stripe and streak 
786, 1.181, 1649, 2421, 3380, 3601 
Snnscald 
358, 626, 1338, 3173, 3494 
•roxie salts 
615, 2411 
Water·rot (Oospora lactis) 
2574 
Western yellow blight 
1407, 1540, 2945, 2946, 2947, 2948, 
2949 
Wilt (Fusarium lycopersici) 
565, 568, 569, 847, 850, 869, 1356, 
1357, 1536, 1678, 1679, 1680, 2724, 
291:3, 2914, 2915, 3251, 8494, 3495, 
3566, 3567, 3569 
(Verticillium alboatrum) 
232, 233, 234, 3602 
Winter blight 
3188 
TREE8--Shade and forest 
Chlorosis 
69, 96, 1724, 2795 
Diseases, general 
624, 1062, 1315, 2198, 2325, 2604 
Dronth, injury 
624, 1323, 1532, 3176 
Eleetrical injuries 
681, 1316, 1711, 1980, 2250, 2325, 
2529, 3165, 3169, 3172, 3177, '3182, 
3257 
Fungi, general 
125, 2514, 3204 
Hail injury 
92, 1487, 2509, 3198 
Ice and >now injury 
210, 770, 2741, 2923, 2955 
Illuminating gas injury 
132, 259, 357, 624, 858, 860, 1036, 

















179, 259, ()24, 1036, 1109, 1578, 
1804, 2186, 2324, 3160, 3178, 3257 
Soil aeration luck 














207, 768, 770, 2955, 2988 
Winter and frost injury 
91, 132, 134, 424, 624, 661, 724, 765, 
919, 1395, 1532, 1798, 2033, 2186, 
2325, 2482, 2508, 2779, 2844, 3074, 
3117, 3172, 3174, 3176, 3178, 3180, 
3257, 3261, 3262, 3411, 3686 
TULIP (Tulipa sp.) 
Frost necrosis 
1703 
Smoulder (Sclerotium perniciosum) 
3378 
TURNIP (Brassica rapa) 
Club root (Plasmodiophora brassicae) 
11~ 126~ 127~ 1408 
Dry rot (Phoma lingam) 
693 
Mildew (Peronospora parasitical 
107'0 
Storage rot (Rhizoetonia solani) 
1857 
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UNICORN PLANT (Martynia sp.) 




VEGETATION (Crop plants and others) 
.Air impurities (aerial and soil) 
Dusts 
578, 911, 1099, 1100, 1342, 1848, 
1344, 1361, 1585, 2273, 2460, 2502, 
2543, 2793, 2983, 3587 
Illuminating and other gases 
272, 360, 425, 426, 744, 771, 909, 
1019, 1143, 1334, 1343, 1344, 1788, 
2406, 2567, 2568, 2695, 2824, 2902, 
3082, 3083, 3088, 3175, 8499, 8500 
Smoke and fog 
44, 109, 146, 156, 425, 426, 483, 679, 
684, 685, 686, 687, 837, 894, 895, 
909, 910, 1019, 1030, 1246, 1247, 
1274, 1844, 1358, 1859, 1360, 1383, 
1384, 1428, 1424, 1486, 1585, 1751, 
1782, 1793, 1796, 2019, 2097, 2267, 
2273, 2340, 2355, 2886, 2387, 2388, 
2405, 2418, 2502, 2565, 2568, 2632, 
2698, 2702, 2785, 2789, 2790, 2791, 
2798, 2794, 2901, 2903, 2933, 3073, 
3084, 8163, 3334, 3475, 3524, 8530, 
3576, 3580, 8581, 8582, 3583, 8584, 
8585, 3586, 3598, 3622, 8623, 3624 
Tar vapor 
290, 540, 564, 908, 909, 1098, 1100, 
2032, 2203, 8066, 3588 
Bacteria.! diseases 
2555, 3028, 8029 
Carbon dioxide relations 
948, 1045, 1545, 1964, 2371, 3164 
Chlorosis 
87, 101, 149, 418, 787, 795, 1087, 
1130, 1138, 1151, 1211, 1809, 188~ 
1898, 2008, 2045, 2080, 2081, 2082, 
2088, 2219, 2716, 2777, 2796, 2982, 
8457, 3596, 3600, 8604 
Crown gall (Bacterium tumefa.ciens) 
3080 
Diseases, general 
418, 446, 448, 449, 490, 516, 608, 
804, 818, 838, 1021, 1071, 1172, 
1174, 1208, 1372, 1525, 1774, 2042, 
2048, 2226, 2265, 2266, 2295, 2412, 
2428, 2633, 2828, 2960, 3046, 8076, 
3077, 8078, 8127, 8166, 8180, 8189, 
8219, 8265, 8269, 8381, 3462, 8589, 
8599 
Drouth injury 
269, 543, 728, 1266, 1425, 1580, 




Environment and disease 
388, 566, 796, 809, 859, 1175, 1259, 
1265, 1267, 1273, 1285, 1413, 1418, 
1451, 1580, 1698, 1935, 2266, 2395, 
2398, 2486, 2855, 2858, 2957, 2978, 
3167, 3215, 3218, 3265, 8340, 3414, 








2062, 3101, 3501 
Heat injury 
1337, 2910, 3356, 3357 
Immunity aspects 
248, 387, 445, 607, 759, 1215, 1413, 
1524, 1676, 2041, 239.3, 2589, 2678, 
2700, 2712, 2719, 2787, 3067, 3071, 
3072, 3299, 3381, 3460, 3601 
Leaf fall 
1833 
Nutritional elements, disease, and injury 
528, 610, 664, 666, 942, 1289, 1295, 
1419, 1930, 2125, 2341, 2500, 2676, 
2783, 2787, 2854, 8048, 3170, 3399, 
3414, 3595, 3596, 3597, 3642 
Oxygen relations (roots chiefly) 
224, 473, 474, 475, 476, 477, 478, 
576, 577, 807, 1060, 1172, 1220, 
1223, 1480, 1484, 1Gl2, 1518, 1514, 
1515, 1517, 1518, 1519, 1554, 1555, 
1783, 1871, 1984, 2127, 2309, 2451, 








1170, 1259, 1530 
Soil reaction 
Disease and injury 
8, 99, 100, 101, 102, 222, 576, 611, 
841, 1020, 1044, 1158, 1288, 1772, 
1843, 1919, 2121, 2301, 2364, 2389, 
2560, 2904, 3238, 3344, 3848, 3584, 
8585 
Distribution 
115, 116, 118, 287, 542, 603, 604, 
841, 1222, 124.0, 14.43, 1787, 1882, 
2031, 2191, 2254, 2389, 2402, 2786, 
2806, 2807, 2808, 2818, 3888, 8550, 
8551, 3552, 8558, 3554, 3684 
Spray injuries 
41, 143, 878, 905, 906, 1525, 1780, 
1781, 2857, 2974, 3276, 8340, 8644 
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Runscald 
1336, 1:337, 1339, 2282, 2866, 3221, 
3222, 3414 
Temperature limit' of life 
2932 
Toxic substances (injury from) 
General 





428, 797, 1223, 14.43, ] 71)6, 19:>4, 
1973, 2480 
Aluminum 
25~ 254, 432, 50~ 60~ 61~ 665, 
1284, 1331, 1332, 1720, 1744, 1810, 
11H1, 1919, 2000, 2119, 2138, 2139, 
2204, 2260, 2506, 2773, 2784, 3059, 
3161, 3162 
Ammonia. 
287, 294, 293 
Arsenic 
336, 337, 533, 1029a, 1574, 1700, 
2255, 2356, 2444, 2507, 3226, 3625, 
3644 
Boron 
!!36, 337, 339, 612, 620, 134.;, 2251, 
2462, 2330, 2890 
Calrium 
111, 268, 678, 1158, 1504, 194:\ 
Chlorine 
104, 1209, 1416 
Copper 
196, 335, 337, 548, 599a, 662, 663, 
1014, 1205, 1340, 1352, 2036, 2193, 











111, 666, 1108, 1223, 1280, 1943, 
3401 
Manganes~ 
112, 3:37, 502, 665, 729, 122:!, 1224, 
1744, 1777, 1944, 2100, 2124, 2260, 














191, 665, 857, 1029, 1346, 1791, 
1792, 1812, 2356, 3193, 3401 
Water injury 
1479, 1908, 2416 
Wind injury 
110, 228, 293, 403, 543, 976, 977, 
1037, 1275, 1286, 1447, 2955, 3560, 
3570 
Winter and frost injury 
1, 185, 247, 266, 269, 275, 302, 458, 
524, 1059, 1171, 1173, 1268, 1293, 
1313, 133~ 1479, 179~ 1931, 207~ 
2104, 2217, 2221, 2277, 2278, 2329, 
2343, 2416, 2434, 2437, 2666, 2670, 
2754, 2847, 2929, 2975, 3058, 3069, 
3075, 3113, 3157, 3178, 3179, 3414, 
3444, 3536, 3577, 3614, 3675 
VELVET BEAN (Stizolobium deeringianum) 
Leaf spot (Aplanol>acter •tizolobii) 
3630 
VENTURIA INEQUALIS 
182, 789, 3608, 3609 
VERTICILLIUM SPP. 
534, 3636 
WALNUT (Juglans spp.) 




Blight (Pseudomonas juglandis) 









l:laline watt>r injul'y 
1230 
Winter injury 
186, 187, 188, 266 
Y ~llows or little· leaf 
1235 
WATERMELON (Citrullus vulgaris) 
Wilt (Fusarium niveum) 
2545, 2546, 2547, 2;,48 
WHEA'r (Triticum aestivum) 





1048, 1229, 3189, 3404 
Downy mildew ( Selerospora macrospora) 
2359, 3543 
Drouth injury 
722, 2515, 3396 
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Ergot ( Claviceps purpurea) 
2229 
Foot rot (Helminthosporium sativum) 
1054, 1421, 2129, 2130, 2131, 2158, 
2829 
( Lepto•phaeria sp.) 
1422 
Frost and wtnter injury 
699, 733, 1216, 1390, 2453, 3121, 
3342 
Fusarium injury (Fusarium spp.) 
2390, 2829 
Glume ;pots (Septoria spp.) 










3479, 3480, 3481 
Petroleum injury 
2302 
Plumed spore dis~ase (Diplophospora 
alopeeuri) 
2856 
Powdery mildew (Erysiphe graminis) 
1017, 1216, 2643, 2645, 2647, 2845, 
2907, 2907a, 3099, 3343, 3381 




443, 451, 482, 606, 879, 1017, 1088, 
1584, 1932, 1976, 2319, 2339, 2441, 
2457, 2888 
I,eaf l'U&t (Puccinia triticina) 
202, 805, 1074, 1092, 1351, 1631, 
2029, 2041, 2774a, 3518 
Stem rust (Pltccinia graminis) 
46, 201, 202, 278, 281, 283, 389, 658, 
805, 1094, 1195, 1216, 1271, 1366, 
1515, 1516, 1548, 1549, 1S50, 1551, 
1573, 1600, 1601, 1841, 1854, 1907, 
1932, 2169, 2435, 2673, 3104, 3105, 
3106, 3107, 3108, 3267, 3395, 3518, 
3676 
Yellow rust (Puccinia glumarmn) 
90, 202, 203, 239, 240, 319, 389, 423,' 
605, 805, 1094, 1096, 1415, 1541, 
2274, 2342, 2549, 2674, 3099 
Scab and seedling blight (Gibberella 
~aubinetii) 
82, 389, 753, 754, 755, 756, 757, 758, 
760, 761, 763, 764, 1218, 1490, 1491, 
1492, 1599, 1680, 1686, 1687, 1981, 
1982, 2495, 2879 
Smuts 
General 
282, 1264, 3190, 3200, 3423 
Flag ;mut ( Urocystis tritici) 
1015, 1198, 1199, 2357, 2358, 3385 
Loose smut (Ustilago tritici) 
85, 826, 1024, 1033, 1216, 1430, 
1552, 2291, 2701, 2925, 3292 
Buut (Tilletia spp.) 
64, 67, 79, 270, 280, 513, 590, 826, 
935, 1033, 1111, 1216, 1250, 1373, 
1375, 1377, 1379, 1436, 1455, 1543, 
1544, 1629, 1736, 1756, 1767, 1769, 
1966, 2158, 2194, 2269, 2292, 2566, 
2605, 2649, 2849, 2925, 3201, 3275, 
3319, 3352, 3408, 3523, 3645, 3646, 
3688 
Sooty ear (Cladosporium herbarum) 
1218 
Take-all (Ophiobolus spp.) 
29, 274, 714, 1102, 1229, 1499, 2131, 
2133, 2134, 2158, 2160, 2446, 2675, 

































1195, 1365, 1366, 1367, 1525, 1655, 
1974, 2725, 2726 
WHEAT·GRASS (Agropyron smithii) 
Bacterial disease (A plano bacter agropyl'i) 
2381 
WILLOW (Salix spp.) 
Scab (Fusicladium saliciperdum) 
1789 
ZINNIA (Zinnia elegans) 
Wilt (Sclerotium rolfsii) 
2590a 
HOST INDEX (SCIENTIFIC NAMES) 
Abies :,pp. (Firs) ............................................................ 182 
Aeer spp. (Maples) 
Agaricus campestris (Mushroom) ......................••..........•........... 




Agropyron smithii (Wheat grass) . . . . • . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . • . . . . 199 
Allium cepa (Onion) . . . . . . . . . . . . . . . . . . . . . • • . . • . . . . . . . . . . . . . • . . . . . • . • . . . . . . . . . 186 
Allium fi>tnlosum (Welsh onion) ...... , •........................•.......•.•.... 187 
Allium sativum (Garlic) ........................•..••........•.•......•....... 183 
Althaea rosea (Hollyhock) ........................................•........... 184 
Alyssum odorntum (Sweet alyssum) ................•............•.•...........• 194 
Amaryllis sp. (Amaryllis lily) .......... • . . • . . . . . . . . . . . . • . . • . . . . . . • • . . . . . . . . . • . 17 J 
Amelanchier sp. (Service berry) ................................................ 192 
Amorphophallus campanulatus (Stanley's wash-tub) . . . . . . . . . . . . • . . . . . . . . . . . • . • . . . 173 
Amygdalus p~1·sica (Peach) 
An»nas sativus (Pmeapple) 
187 
189 
Antirrhinum majus ( SnaJJdragon) .........................•.........•...•..... , 192 
Apium grnveolens (Celery) •.......•.....................................•..... 177 
Ar»ehis hypogaea (PMnut) .................................................... 188 
Asparagus officinalis (Asparagus) . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . • . . . . . . . • . • . . . . . 17 4 
Avena sativa (Oat) ......................•......................•...•........ 186 
Begonia sp. (Begonia) 176 
Beta vulgaris (Table and sugar beets) ........•.....•.....•......•..........•... 175 
Bowle&ia septentrionales ....................................................... 176 
Brassica oleracea (Cabbage) .................................................. 176 
Brassica oleraceae acephala (Kale) .. . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. . . . • . . • . • . .. 184 
Bras&ica oleraceae botrytis (Cauliflower) ............................•..•........ 177 
Bras>ica rapa (Turnip) ....................•...................•.....•........ 196 
Bromus spp. (Bromes) ...•.............................•.....•............... 176 
Caladiwu sp. (Caladium) •............................••.....•..•..•.........• 176 
Ca.IIistephns ehinensis (Aster) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . 174 
Canna sp. (Canna} •••.••.•..................•....•......•....•...•.•..•...••• 176 
Capsicum annuum (Pepper) ....•.•...........................•................ 188 
Ca.rum ca.rvi (Caraway) •.•.........•. .,. ••.....•......•.........•.............. 176 
CMtanea dentate. (Chestnut) ............................•.......•......••.••.. 178 
Celosia eristata (Cockscomb) ..........•.................•.•.....•.......•..•.. 177 
Cha.etoehloa lutescens (Foxtail) • . . . . • • • . . . . . . • . . • . . . . . . . . . . . . . • . . . . . . . . • . • . . . . . 182 
Chlorella sp. (Blue-green alga) •.....•.•......•........•••.•....••.....•......• 178 
Chrysanthemum sp. (Chrysanthemum) •..•................•...•.•..••........... 178 
Citrullus vulgaris (Watermelon) . . . . • . . . . . . . . . . • . . . . . . . . . . . • . • • . • . . • • . • . . . . . . . . 198 
Citrus spp. (Citrus) .......................................................... 178 
Citrus limonia (Lemon) ..............•....••...........•.............•.•..••• 184 
Citrus sinensis (Orange) •...............•..•..............••....••...•...•.•.• 187 
Cocos nucifer& (Coconut) •.•.....•....•.•.••..............••..•.•..•.•.....•.. 179 
Coffea arabica (Coffee) . . • . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . • . . . . • • . . • . . . . . . . . . . . • 179 
(200) 
BIBLIOGRAPHY 201 
Comferae (Conifers) ....•....................................•.•.....•........ 179 
Corchorus sp. (Jute) ........................•................................ 184 
Crocus •ativus (Saffron) ..........•..............................•............ 192 
Cruciferae (Crucife1•s) 181 
Cryptomeria japonica . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 181 
Cucumis sativus (Cucumber) ......................•..•........................ 181 
Cucurbita ma'<ima (Squash) .......................•........................... 193 
Cncurbitaceae (Cucurbits) •..................•........•........................ 181 
Cyclamen sp. (Cyclamen) ................................•.....••............. 181 
Cydonia oblonga (Quince) 191 
Cynara scolymus (Globe artichoke) ..•.......................................... 174 
Dauens earota (Carrot) ......•................................................ 177 
Delphinium sp. (Delphinium) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . 184 
Dianthus caryophyllus (Carnation) ..........................................•.• 176 
Elodea eanaden>is (l!Jlodea) ..•...•............................................ 182 
Eucalyptu• sp. (Eucalyptus) ............................................ , ...... 182 
Euonymus Japonicus (Euouymus) ..................•........................... 182 
Euphorbia >PP· (Enphorbias) •.................................•.............. 182 
Fagopyron esculentum (Buckwheat) .............................•.............. 176 
Fagus americana (Beech) •.......•...............•...................••....... 175 
Fragaria sp. (Strawberry) ........................•........................... 193 
Gladiolus :;,p. (Gladiolus) ..•...•............................................... 183 
Glyeeria nervata (Fowl meadow gras~>) ............•..........................•.. 183 
Gossypium hirsutum (Cotton) • . . . . • . . . . . . . . . . . . . . . . . . . . • . . . • . . . . . . . . . . . . . . . . . . 180 
Helianthus annuus (Sunflower) ..•.......................................•..... 194 
Hevea bra,iliensis (Rubber tree) ........................•.............•........ 191 
Hibiscus ventifolius (Mallow) . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . • . . . . . . . . . . . . . • 185 
Hicoria pecan (Pecan) ......•..........................•..................•... 188 
Holcus spp. (Sorghums) .....................•............•..............•.... 192 
Hordeum vulgare (Barley) ......•.............•...........................•... 175 
Humulus lupulus (Hop) •..............•............•.........•...........•... 184 
Hyacinthus orientalis (Hyacinth) .......•...................•..•...•......•.... 184 
Indigofera •P· (Indigo) ...................................................... · 184 
Ipomoea batatas (Sweet potato) .••.......•..•............................•.... 194 
Iris •PP· (Iris) . . . . . . . • . . . . . . . . . . . . . . . • . . . . • . . . . . . . • . . . . . . • . . . . . . . • . . . . . . . . . . 184 
Juglans spp. (Walnuts) ......•..............•................................. 198 
Kalmia Jatifolia (Mountain laurel) . . . . • . . . . . . • . • . . . . . . . . . . . . . • . • . . . . . . . . . . . . . . . 185 
Lactuca sativa (Lettuce) . . . . . . . . . . . . . . . . . . • • . . . . . . • . . . . . . . . • . . • . . . . . . . • . • . . • • 185 
Larix sp. (Larch) • . . . • . . . . . . . . • . . . . . . . . . . . . . . . . . • . . . . . • . . . . . . . • . . . . . . . . • . . • . 184 
Lathyrus odorata (Sweet pea) ................•.............•.....•........... 194. 
Leguminosae (L~gumes) ....................•.......•.......•...............•. 184 
Lepidium sativum (Cress) ....•...•..•........................••...•.•••••.... 181 
Lilium spp. (Lilies) ........•...............•....•...........•..........•..•. 185 
Linum usitatissimum (l!'lax) .............•..•..•..............•..........•..•. 182 
Lobelia sp. (Lobelia) . . . . . . . . . . . . . . . . . . . . . . • . . • . . . . . . . . . . . . . . . . • . . . • • • . . . . . • . 185 
Lupinus spp. (Lupines) ....•..•...........•....•.•..••...........•.•••••....•• 185 
Lycopersieum esculentum (Tomato) .............•.•...•••........••.•.••.•..... 195 
Mahonia aquifolium (Hollygrape) ..................•.............•............. 184 
Mains sylvestris (Apple) • . . • . . . . . . • . . . . . . . . . . . • . . . • . • . . . . . . • . . . . . . • . . • • . . . . . . 173 
Mangifera indica (Mango) ..................•..•..............•.•...•......... 185 
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l\Ianihot escu!enta (Cas.ava) 177 
Martynia sp. (Unicorn plant) , ..... , ........ , ................................. 197 
Medicago sativa (Alfalfa) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 173 
Melilotus sp. (Sweet clover) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 194 
Mentha spp. (Mints) ......................................................... 185 
Morns sp. (Mulberry) ........................................................ 185 
Musa spp. (Bananas) ......................................................... 174 
Nerium oleander (Oleander) 
Ni.cotiana tabacum (Tobacco) 




Oenothera sp. (Evening primrose) .............................................. 182 
Olea europea (Olive) ......................................................... 186 
Oryzae sativa (Rice) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 191 
Pachysandra terminalis (Pachysandra) .......................................... 187 
Paeonia sp. (Peony) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 188 
Panax quinquefolium (Ginseng) ................................................ 183 
Panicum miliaceum (Proso millet) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 185 
Papaver spp. (Poppies) • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180 
Paspalum scrobiculatum (Millet) ............................................ , .. 185 
Passitiora edulis (Passion vine) ................................................ 187 
Pelargonium sp. (Geranium) 
Persea americana (Avocado) 
183 
174 
Petroselinum hortense (Parsley) ............................................... 187 
Petunia hybrida (Petunia) • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 188 
Phaseolus spp. (Beans) . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 17 5 
Phleum pratense (Timothy) ............•...................................... 194 
Phoenicaceae (Palms) •........................................................ 187 
Phe>rodendron jnniperinum (lVIiot!Ptoe) ............................ , ............. 185 
Picea spp. (Spruces) ......................................................... 193 
Pinus spp. (Pines) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 188 
Piper betle (Betel vin~) ...................................................... 176 
.Pisum spp. (PPas) ........................................................... 187 
Platanus sp. (Sycamore) .............................................. , ....... 194 
Populus sp. ( Cottonwooc\) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180 
Primula obconica (Primrohe) .................................................. 191 
.Protea eynaroides . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 191 
.Prunus armeniaca (Apricot) .........................•..........•..... , .•..... 174 
Prunus spp. (Cherries) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . 178 
Prunus spp. (Plums) . . • . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 189 
Pseudotsuga douglassii (Dougla" fir) ...................................... , . , . . . 181 
Punica granatum (Pomegranate) ............................ , ....•........ , . . . . 189 
Pue:raria hirsnta (Kudzu vine) ................................................ 184 
Pyrus communis (PPar) ...................................................... 188 
Quercus spp. (Oaks) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 186 
Radicula armoracia (Horseradish) .............................................. 184 
Raphanus sativns (Radish) •.................................................. 191 
Rheum rhapontieum (Rhubarb) •.•............................................. 191 
Rhododendron sp. (Rhododendr?n) ................................•............ 191 
Ribes spp. (Currants) ..................................... , ... , ....... , . . . . . . 181 
Ribes spp. (Gooseberries) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 183 
BIBLIOGRAPHY 203 
Ricinus communis (Castor bean) ............................................... 177 
Rosa spp. (Roses) ........................................................... 191 
Rubus sp. (Dewberry) •....................................................... 181 
Rubus spp. (Raspberry, etc.) 191 
Saccharum officinarum (Sugar cane) ............................................ 193 
Salix spp. (Willows) . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 199 
Sandoricnm koetjape (Santo!) ................................................. 192 
Secale cereale (Rye) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 192 
Senecio crnentus (Cineraria) ......... ~ ........................................ 178 
Sesamnm indicnm (Sesame) ................................................... 192 
Setaria sp. (Millet) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 185 
Shore a ro busta (Sal) 192 
Soja max (Soybean) .......... : .............................................. 193 
Solanaceae ( Solanums) ........................................................ '192 
Solanum melongena (Eggplant) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 182 
Solanum tnberosnm (Potato) .................................................. 189 
Spinacia oleracea (Spinach) ................................................... 193 
Stizolobium deeringianum (Velvet bean) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 198 
Syringa vulgaris (Uiac) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 185 
Thea sinensis (Tea) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . 194 
Theo brome cacao (Cacao) 176 
Trifolium alexandrinum (Berseem) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 176 
Trifolium spp. (Clovers) • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 179 
Triticum aestivum (Wheat) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . 198 
Tropaeolum majus (Nasturtium) .........................•..................... 185 
Tulip a sp. (Tulip) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19 6 
Ulmus spp. (Elms) ........................................................... 182 
Vaccinium macrocarpon (Cranberry) ............................................ 180 
Vaccinium sp. (Blueberry) .................................................... 176 
Vicia faba (Broad bean) . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 176 
Vigna sinensis (Cowpea) ' .................................................... 180 
Vitis spp. (Grapes) ..........•............................................... 183 
Zeae mays (1Jorn, Maize) ...............................•...... : . . . . . . . . . . . . . . 179 
Zinnia elegans (Zinnia) ................................................•.... , . 199 
